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. . ' • ■ ^ . ■• ■ : ' . ; ' • ' • '" Yt 

'Speei^ktHum M« Patent granted to AvTHOfiY Hill, 
Pfy»iouth Iron-tlDiM^ks, in the Countt/ 6f Glamorgan, Iron 
■ Matter; for certain Impr&vemenls in the smelting and 
^ V90>ldlig of Ilwi. Bftted JuYy 6, 1814. 

'i^^O, all 16; whom th<9e presents shall cOme^ 
OSo^ KJHW-YE, iha^ HI compliance with Uie said piro* 
;^isoy I the said Anthony Hill, do hereby decWe tbdt the 
^nat.ure of my said iBveptioiii jaod. <he. mao&er of p^^- 
'forming the'sam0y .are fully* desoribed :and asQerfained ia 
\inaifQer following ; that is to say: My said improvemenM 
,do .consist in t|;ie<*i3^anipMlatiion9» pvopesses. ^nd meaos 
[bereiQaft^r, d^s^'ihed and set forth/ and by which tbje 
fifoti Gpii{ained;in-the leveral sorts of slf gs or cinders pro- 
ftdnq^ iny pr ^obtained, from^ the u'efinery ^farnace^ the 
-pudling furnace; and. the ba)}iog or .rerhe^tiog furaace^ 
>and jiMflioh are produced in conseqaence ofj or by or dHr- 
king: tjie opjGfra|ipps.of| rolling, or by, any. treatment to 
c:^.h\^;v^hf^crude;pr pig irgn of the blast furnace-may- be, 
! i^.t&WAlIj>. su;^jQctedy jn order to improve or jedter the 
.9!^ ttbe sf me, is by smejtjng. and wc^kipg madlt 
i J(^ftL. XXVil.^^ B into 
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into, or brovght into, the state of bar iron, whether only 
one of the said several soft^ of ilA^s^'or etn^exs be used^ 
or whether all the said sorts of the said slags or cinders^ 
or any of the said several sorts of tliem, be mixed toge- 
ther Md used ; or whether all the said sorts of the said 
slags &r Gindefs^ bV any db^ or iifoi%'bf thirfiild lofls of 
tbeoa, be compounded with iron stones or iron ores, or 
with both of them, whetlMr all the said several com- 
pomds be used together, or whether only one or more 
of the said several c(>inpoifni]s be ;use#, Qt whether only 
we of the several sorts of crude or pig iron obtained 
from tlaie iiaid slags or ciodefs, or i^e^foresald mUttti'^ 
DfthCTi be used; or wbether all or any oPthesiiidsifrVe- 
''jFal sorts of crude or pig iioRi be ihixed and Used toge^ 
ther, Of whether' they, or amy one or more of them, be 
^Aii;ied' with one or more sort or 'sorts of apy other erude 
or pig iron aud used ; Or whether -dnly pn^ df tbe^vfral 
sorts of crude or pig iron obtained from all or apy or 
«iiiher of thie naid compounds df the 'sliigs^^r ^inder» 
"with iron stoiies or ores> be »n$)^d, or wbl^tH^r all or any 
^ the'said last^fientibfied sev^rbl sons of ctud^orpl^ 
•iron be niiited antid Us^d togHher ; br whether they or 
^liny one' or ufoi^ of ^tbem be mi'Md with- liny doe or more 
.^ort or sorls bf^tuiy btb^r crude or pig iroti'^arid^UMd ; or 
^wfeether dl or i*w»y or either of the 'ftfoi^akl 'forts' of 
^^rtide or pig i^On'be Oottipotibded attd'tfiM' Mfiih' f^fi^eii 
^elal, obt&ittted from the fllHd^ik^gs Drttiijd6te,<or'from 
^^fafe .Haid Mixt^r^s thl^r^of. Or" frOm tbe^aid eUtnpoittiids 
-ibf fW^*id slJags^r tinders vifilh lrbn«stidilft$»ftt)d't^ffes, 
^M%h' the VtffinM ttietal of uny Olbi^r iron, oi^^lii^het bttly 
«4n6 of the'ief eral sfoits of r^ftied^ril^Ml^t^lni^d' fl^ 
the 'Sfaid' llUgs 'dr cfiridiirs, Or fM>m »flte'H8«d*^i!kttflll» 
i«hVre6f, br 4>ei^Mlte'itoid lti8ti-ibeht^^^ 
<^d;:«r^«b^tlkr'dU'\dr'«0y t>f Hie'^MH Ittt-ldet^^ai 

. ' -*«8ned 



tb^ QN My oi9f» 111959 9( ikmM m^^^ one. 
arauNT^ or wt9 of r^^fin^d met^^ 9^ W; other iroa. 

puddM irpA aWitm4 ffom iiie,«i(i4 9lfi^ pr, cioderf, or 
f#oin the md. mkxtur^ ibereiifi «r fro# the^ «fiid laauqen- 
ttooed eovponads, used^ ^r wti^e^li^r all ok ai^y pf 
mA l^f^smmtiPwA pMddMd. mUe^ an4 ^o«^ 

gethar^ Oft «»lu»tliec tlif^jr or WS one or uioiff 9)^ t||ie^ . 
nixtd vitlf i^j? cHM qr wpn^ .|0f( oc sp^t^ of fii\y, p^^ei^. 
|liidd]^tfOQai¥j ii«ed^ . , 
And thai mj aaid imp^qy^ai^tf do fyi^\\^^v ff^\st io, 

the op^iOQs o^lhe biwt fiWWi whereby lb%t qiii||i^y, 
in fr0m which i^i? iron caI)^,/^^ IjlflWA^, 

iwB U ireodQf«4 i9orp i9Kgb vib?^ 

Add I ^faisib^^r dedfirie, tb^t m thf) sffld ftmflfir% iH!4 
wking { do u%r 41 mi«tQr# f Kff^ pjr limf-Moifi, . »pd ^ 

% •9b«UB<s« in which tbe^jj^qprAlPOf^ 9fre gfpfr^lljT 
foiwd, wd whi^if knPWft in Switii Wftle» by the pfin;^ 
of mme'rv^ii^i ^thfs pjr PA)eiopf]| cpp^litiftg^ hy 
neigh), «f 9bPMt wx pfr^ pf gop/! lip^^stop^ to fivp 
jttrt» ^ raw inine ];ob!^;8bf ^jV^ydji «^id mi^c^f^ \ ^p . 
apply, together with the othpf i{)^efia|^ pp^jated Pp^f) 
ib the hM fl?r fhe punpoffi pf prpjdufifRg a fa- 

tiUs pipd^r; w4 ths^ 4)^ prpppr^fpp^ pf the $fiic| )ffl»er 
sippegnd miftf mbb^hfj:;P<PPWing thf fdid PHi^tare, fpaf 
b» v«i:jed; w4tl^t m^ttji^jflly iippajripg th? teppfiqaj ef- 

ketB tk^mt Awd thfit ip m^Ums ap^ wl^ws ^« 

p»pal wOirkifig of th^ Wn^ frrpflc»» ?)1 pr wy .9«r .e^her of 
the said ^rts pf thi? §wJ rf^g^ par /gipd^ff, .pr ;^hje ?fp/^- 
«Md JOiictw^ of ihewi pf i^i p/ apy.pr ^|her W4 

CQIDpOttBldS 
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com jjouiicls thereof wlih iron-stones or ores,' when Inchf 
slagii or brndets orxbmpoundi ]tfst-Kiif<f*ntioned/are knowti' 
Hy a^shy or oUbenvise, to be <:a|)aWe of afrordhig> cruder 
of 'pfg iron to the atnoiitit of 'fifty per cent, or thereabouts/ 
weight, I do, id cftStv to make one ebarge/^take and' 
use eighteen dubic feet,- by ittea^iure, or about four hun-t 
idi^d and "fifty pbunds> by weight, of coke, and frooi' 
three hundred pounds toibur hundred and twenty pounds : 
of'tbe 'iaiid skgs ^cindersf, bl* ihe^sdid laet^^mentiotied: 
]ifiiktUr€U''br ^cbmi^oonds^ dnd from' serehtyi pbutids to^ 
ninety-five pounds of the said raw mi tie rubbish, and; 
iV6m one'liun^red atrd eighty pounds to hundred and 
fohy. •pcyunds of ' the said lim^-stone,' or from- one hun*^ 
dried ^^nd' ten. pounds^ to 6ne hufidred ^and forty-fife- 
poOnds* or iimeV'^Wbich charge ido' repeat' alccordi«i'g«'toi 
the mxnk\ teattnet^<of filling and wotkitig tb^ blbst: jbfu> 
nbee; ^ttrixt ibut'-ithefn the liaid <sl4g^ or ein^e^rs, or^thei 
said last-mentioned' I3^i!xture$^ or cbmp^^lmds, wiiticb are^ 
Itridi^lV'hy '^^ssay or'^o^herWise, to' confttiin ^ respiotfvfely* 
e^tlifert»dfie or tesa thAft fifty j&tfr cent, by ^"gbt,»af 'oMidr 
* pig-i^dn;^'areTeqti'1t^d fo be smelted^^itnd vrdrked-^ 
the usu-al working of the 1)ISstf(irrtao€*,h WiJI'be- neceis*' 
sary/ fnr order to produce fhe best? eifeet>^ that the t}uan«> 
trty ahd proportions*thei^eof, and of the-lime-stonib abd^ 
taw initie rubbish to W 'made use 'of in the charge as' 
afor^Uid, should be varied'. ' > . - \ 

Arid that, as it glerieral rtile of practice to be a^6?f>lfed' 
and followed, I dedhrethiit I do'mix iall iir atriy or either 
of the^said sorts of t'he strid slags or ciladers with raw^ 
rbiine rubbish if required; or I do rifix all or any or ei- 
ther bf the said' last-tiientioned compounds with raw mine' 
rubbish, if required, until the crude or pig irOn contained^ 
in either of s^ch aggregate mixture shall alltioiint to about^ 
forty per cent J or le^s than forty p^r emt.^it M ^^Mtled. 
. ' And 



in ihi mekm§ or mddingyof Infn. ^ 

And 'then f in ordertto constitute a obarge, I do take from- 
either OIL botii of such aggregate mixiures from tbiree. 
hundred and fifty pounds to five huodred and fifty pouddt/ 
in the whole^ and eighteen cuUc feet by -ineaaurc^ or> 
about four bundred and fifty poliods by Weight, of coke. 
And I do fiux tlie whole, by; addhig six parts, by weigbc» 
of Icmestone for every five of such parts of the raw mine 
rubbish as 'may bavje beeh used for tbe parptise last be*, 
fore mentioned. And I do add so much more lime oc 
]ime*stone as niay be known, by asisay 6r olberwise, t6.be, 
required to produce a fusible cinder.' 

And further, that it will be adviseable to teduce tba> 
said slags or cinders,, or the isai'd mixtutes of tbe said 
slags or cinders^ or lithe said compounds of the said sl^^ 
or cin^ders,' wiih.ihe said' iron stones and ores, and tbe- 
Kme-stbne and ra*w maiie - rubbish, aforesaid, .previous to 
their being put into the bkst'furnacc, to about the size at; 
wbh;b-materials>arexom<nioaJji used in tlte blast furnace., 

And further, I do draw off from the blast furnac^'tbe) 
crude'or pig iron afforded- tty ^be said sl0g9 ar.einjders/pr 
1^ the ^Ud hMt^eatjonedauxtures qriy^bmpOuifids; Audi 
lidolirake tbo^effa^sotrtSiof crude lur pigifon obtain^, 
from, iihejsaid^lagitor diAdorp^or ffpm^.tbe f^i4>}astn|p^« 
tsoned:mixtuiesoir«om|k)!iH>d^,iQtp bdLrJr|Ol^Jl^J^pqddliqgF 
re^heatihgy andrroiliag, tibm^^mmg or. U^m^e^iog, /or .bjr> 
refining, pllddling/rebeatif1g,^M|d:voU1Bg».comprQSfti9giQ£^ 
bammeri^, •wihetliel' dnljr one of theisajd 4^veral sorts of, 
erudeor pig'iron'be lisedyor wbeibet all or aDy^of the piud; 
several tfurts of cr4ide or' pig iron be ibLxed and Qse4 tc^®"^ 
tberj' or^wbeiher tijtey 'or any oueotrm^fce- of them be^. 
mixed i#it:h any one or nwH'esort or sQtis^of any other 
crude or pig iron; and used ;;oi wlieib^r.all or ai^ ojc, 
dther of the aforesaid sorts of crudeot. |iig iraa be com- 
pooodfdiMd ud:d: with refined melal obt^tioed from tbe 
f ' said 



mid thfg^Mcin^i^,. or firoin tlie iaid iiiJXluoe» tberM^ 
dr ffbiD Ike auik compoaads of the S8id> siaga or cinder* 
wkife iiH^a 64#M8 or ora» or with tbe refiaecL metal of mji 
iMker iMMi, mn^ used ; w whetker m\y one of the several) 
•di>t9 of • fi^flned oietal obtf iaed from the said slags or 
^iii|Bf9> ftoA: tlie said nixtai^a tbeccof, oir from tbft. 
eakli tast-mmtioned CQihpouDds, be vied ^ or whether alb 
or aDj>oPtbQia4fll«0t-meD2lioned refined metals he mixeflfc 
attd Hied logcMber ; or whether they or any one ox rooroi 
df theoi be^ vsixoA wUk nay one or. nu>re sert or soria ofi - ^ 
refined metal from any other iron^ and used or whether 
dtoty Me of 4htf several sorts of {Middled, iron obtained 
IWm the said slags or cinders^ or* ffom the said mi xt Urea 
lAieFeof, or iVom the said kst^mentioned oompoands^ be 
Med$ or whether- «iH or any of . the said . last-i^eatiooed 
' ]Midd}ed troiisi be asixed and used together; or wbether 
ikief, or any oifie -CNr more of them, be mixe^ with anj^ 
olile or mol!» sort or sorts of any^ other puddled iron^ and 

' Aivd 1 dO'fi]rtli€r deelare; tbait I have discovered that 
iHitt addhl^n of Ikne or Uai«*8tone> or< other anbstaniceft 
<^iisisting ebi^Ay of ltme> and free ov nearly fi^e frdmi 
tfirjr ingredient ktlbwn to be htu^tftil to the qtiaiity of iwt^^ 
nSB sbfliclekillf pirdvent OM>ettiedy that ifnaiity in iraa 
fkom 'iwbich'the ivon i| oaHed ooId-^ort, and ^iil render 
anth if on iilere tough when cold; And i do for ttiU por^ 
|klse> if the^ifob, howsoever iind^ from whatever mh^ 
aWrtrce the seme may have been oblaaned, be expect«rd ta» 
pMf4 eettb-siiorii, add a portioD ^f lime or lime-^stone, as 
6t' the oihev saidniu^tancef of which tlie quantity i|Mistt 
beveguUted bylheqaality oftiieiroa to beopeisated npoo^ 
and hy tbe^qtiality-of tbe iroo wished to be prqdaced.. 

And'An^ber^ thai tbe said lime or lime-stoae> or other 
Xtbresakl aabttaneoB, «iay be addod to tb<8 iron at any 

time 



iufaseqiieiulgr to tthe jledttotioB iWfMf io the Hunt 
Airtiaoe,«od :pnorio the iron fbteomsg elotle4i «lr MWh 
ing into oatare, whether the mmt •hevfliddad'io>|jbe>Hmi 
^hiie it h'in'tbe'refioefy 'fljrMoe«riiO'lfae'fNiil4ltiig'Aii^ 
nace, or in both of them, or previous to the iMfi 
being pot into either oF tlie said fumace«^ 

Aud further, that I do in preference add quick lime 
instead of lime-stone, or the said other stfbstances, ei* 
ther of wfaichy as to qaan(Uy, wfa6a«0ievaf and bawms^ 
'8o ased, may be eonaiderably varied lo. the isAtt in'^the 
^r^nery fafna^e and in the^puddling ftirHao^e. ' 

And I do further declare, tbat I dsy.^fe$i:ly jfmSet to 
mix or add in the refinery furnace about one*foiirth to 
one-third^ by weight, of tlie crude or pig iron,^ which 
.ibas been obtained, from the slags* or cind^rf, ^vrtth. three- 
^fourths or Iwo-tbirds of the crude or tpjg4raa>wbiab4ifls 
^een obtained from tfae iron; stones* 

iHmd I da farther declare, • thai for tbevopecaliaa in liie 
•l-efiBery • furnace I do add' the lime las it.isiobtaiued- from 
^the kiln in the • proporlip^'of frtfm one-vsixitieth to Oifl|e 
tlartleth * past, by weigivt^ of the whole ^^eight of /the 
icrade or pig iron intendod to k&'workod in»4he.<iifOMe« 
.And I apply ^aboat loae^hsdf > of* the !^aid iilBe,iiogethj|r 
mith the erude or pig:ir(Mi, ms it is thrown, «ipoa^lhe.«e-* 
<finery fire, and the remaintfer fromttine tD^I&aie«fdatiag 
>tfae caarse of tlie refinery operation, ttakkig^jeaoemtrlo 
^laniSer the skig or ^cinder wthieb is pfodii«ed \ tOf^et^tao 
tthiek, >nor ito>e»dbn^r thestoppisiig upiof'the foroaee. - 
^^And I^'do alsot debiare, that i» thopnddliog'faniabevl 
^lurtheP^add' lime. Iff tl>e^|Koportian*off from -one hondtfedlh 
*io xMne'^igh tieth>f>art, by weigh t, of • the'^ wholes nteight . of 
•*the<i«oii> iiiAhe^Airiiiat^ j'WiiiihiiiBhe Lpreaioadyishdcoto^d 
«#et, «o>pl^Meiit (it^bMvgt carried oiff ^v^hei dhdft.bfMihe 
^ime. ^Aifd {^»4oia)»|>)yi4AMooiM it»oho ooone oflithot 
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pari of the operation which is known to worknien bjr rthe 
terra drj^ing the iron. And, nioreovery. I take care thai 
, the same shall be iotiaiately mixed ^ith.. and. oiinuidy 
dispersed through^ the iron by. the usual operations i of 
/paddling. 

In witness whereof, &g. * 



tSpec^aiion of the Parent granted George Dunnagb, 
' \^sqirire, ofHammermUh^ in- the County of Middlesex; 

for. a Method of rowing or propelling Boats and other 

Fessels. Dated July 96, 1814., 

With a Plate. 

TlO all to whom these presents sliall come^ &Cr 
Now KNOW YS, that in coinplianoe wjih the said pro- 
viso, I the said George Dunnage do hereby pnrticular^' 
describe and ascertam the nature of my. said invention, 
and in what manner the same is to he performed^ as fol- 
lows ; that is to say : Whereas^ in. the usual method .df 
rowing the feet of the rower press against, a part of tlie 
vessel as in. barge-rowing, or in. boat-rowing Against a 
; fixed stretcher, which commonly lies across the boa^, 
and rests , against the sides of it, , by means of which 
.stretcher the rower obtains a purchase, enabling himiip 
apply a part of his strength to pulling^the oar.or oars; 
now, my improvement consists in making the stretcher 
moveable, and in connecting it* with the oar or oars,. pr 
^with an additional oar or float-board, to be.worbed either 
^at the head or stern of barges, or other lai^e vessels ; iri 
' neither case rendering the stretcher an .active instead of .a 
passive instrument. And I wishit to be .cleajrly updier- 
stood, that making; the force.of the feet aqd ^und(^ pi^rts 
of the rower assist the haods and upp^r par^^of the 

rower, 
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rower, by pulling the oar or oars ia a contrary direction 
to.^the force exerted by the feet, or otherwise by enabling 
the feet to work an additional oar or float board, thus 
obtaining a purchase in the water independent of the 
vessel, is what I cliiim as my inventiop or improvement. 
It is my desire likewise, that ii may be clearly under- 
stood, that the apparatus used to produce these effects 
may and must be varied beyond all possibility of descrip- 
tion, by drawing.or otherwise, in the course of adapting^ 
it to the size and kind of vessel to be propelled, or to the 
number of rowers to. be employed in the same vehicle: 
but notwithstaoding such variation of means, while they 
enable the feet and hands of the rower to pull togethei^ 
in the same direction, or enable the rower to work an ad- 
diti'oDal oar or float*board by hisfee^ they are to be con- 
sidered as different ways of obtaining the same end. 

The methods I use to carry the above improvement 
into practice ar^, by connecting a moveable stretcher, or 
moveable stretchers, with the oars, as in Figs. 1 and 2 
(Plate [.) in the drawing hereunto annexed, and by work- 
ipg an additional oar or float board with the feet, by 
means also of a moveable stretcher, as in Fig. 3, iq tlia 
aaid drawing, as follows : 

First, in aiioat where one man only is employed, as 
ia Fig.^ 1, No. 1, in the drawing hereto annexed, where 
^ A represents a longitudinal section of a part of a boat : 
suspend from the. thwart or seat of the rower B, on hinges 
oi; centres, a light iron frame C C, sixteen or eighteen 
inches wide and eight or nine inches deep* At the up- 
.pef corpers of this frame, D D, let there be sockets roade^ 
in order to receive ty^o light iron stanchions £ £, made 
of such length, that when shipped into the sockets they 
may stand from sixteen to eighteen inches, or more if 
D^essaiy, above the thwart. The ujpper ends of these 
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itancblons should have an eye, through which a rop^of 
line may be fastened ; and the other end of such rope of 
line F F should be formed into a sttiall loop, just suffici- 
ent to receive the handle of the oar of skuH. From the 
lower corners of the iron frame already described, two 
thin, iron rods, G O, must be attached, running in a dir 
rections towards the stern of the boat. The other ends 
of these rods must be screwed, or otherwise fastened, to 
a orayeable stretcher H ; which stretcher must be made 
to run on two small wheels or rollers I, Fig. I. 

No. 2 consists of a front view of tbe iron frame, 1, 1, 
to be suspended from the thwart, a stanchion out of the 
socket a stanchion shipped in the 'frame 3. The 
stanchions being placed in the sockets, the loops being 
put oyer the ends , of the oars, and the rowef having 
placed himself on the seat, with his feet resting on the 
moveable stretcher, it is obvious, that (vhen he pulls tbe 
oa^s with his hands he must push the stretcher with 
equal force with hid feet; and it is equally plain, that 
this force, so applied to the stretchef, must immediately 
pull the oars, and thereby assist or ease the labour of the 
rower. 

Secondly. Fig. 2, A A, in the drawings hereto an^ 
nexed, represents a longitudinal section of a part of a 
boat in which two or more persons fo^ together. Ih- 
stead of the iron frame before described, let an iron rod 
or bar B, having a socket at the top to receive i 
stanchion, a^ in Fig. 1, be suspended by a hitige, of oA 
centres, from any convenient part of the boat a-head of 
the head-most rower : the lower end of this rod of bac 
must be fastened either by an iron rod, or by a fope, C, 
to the head-most stretcher. The stretchers t) D milst 
run on rollers^, as before described ; the number of thciii 
<:orf ^spending, with the number of rowers as in the usud 

Jtietliod 
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metliod of rowing, and tbey must^all connected eilber 
by iron t oda or ropes passing from one to the other. To 
the upper end of tb« stanchion £ a rope F must be fas- 
tened, which from thence will pass along the middle of 
the boat towards (he stern. At a convenient distance 
A-head of e^ch row-l6ck, a line G G 6 6, having a loop 
at the end of it, mqst branch off from the last-mentione^ 
rope, and'tbere being as many of the last-mentioned Unea 
4s oars, each loop must be put over the hand)e of the oar 
it is designed to puH in the act of rowing. 

Thirfjly. The use of a moveable stretcher will enable 
ibe rower to work an additional oar or float board witjbi 
bis feet, as at Fig. 3, in the drawing hereto annexecl^ 
where A A represeiits a longitudinal section of part of a 
barge, und he may thus obtain a purchase in the water, 
•instead of obtaining it in the usual w^y on the yessel itr 
self.. To effect this, to a moveable stretcher B, made ^ 
described in said figure, two iron rods, or bars of bard 
wood, C C, n^ust be attached. The other ends of these 
jods or bars must pass through the barge or other ve&- 
«el; and with tbe^e an additional oar or float board must 
he connected and worked* A weight J) must be aus^ 
pended by a rope, which running over the pullie9 E 
and having the other end fastened to the staple F, serves 
to run the stretcher back as $oon as the rower has stepv> 
ped off it, preparatory to renewing his stroke. 

In witness wherepf, &c» 

* II n 

Kemarks by the Patjsntee. 

Prior to obtaining a Patent for un improved method of 
rowing or propelling boats, &c. I endeavoured by re- 
peated ,e:Kperiments, made by means of weights and a 
machinf cpastructed for that purpose, to ascertain tli9 
' C 2 exact 
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exhct amount of advantage which such improvement 
'would produce^ particularly as it applies to the most sim- 
ple application of it, as delineated at Fig. 1, in the dravv- 
iog annexed to my specification. 

The conclusion arising from these experiments was, 
that the use of a moveable stret<*her would render any 
^portion of strength employed by the rower more efficient 
•than when exerted in the usual way, to the amount of 3$ 
per cent. This appeared' to me a very great improve- 
xnent; and -in practice 1 expected to see the boat tnbve 
'through the water with an Increase of velocity, corre- 
spotidihg with this result, making a proper allowance for 
additional friction. 

Upon trying my improvement on the water, I found 
the event did not tally with my expectations. After re- 
peatied trials, by rdwing a given disunce, first 'in the 
usual way, and then with the improveiAent, and car&- 
Yolly noting, by means of a stop-watch, the difference of 
time employed undisr each operation, it w$is found that 
the increased' velocity amounted to about 11 per cent. 
only in favour of a moveable stretcher; but this, with an 
allowance for increase of friction, was but a moiety of 
the expected advantage. 

In trying these experiments, the rower started in the 
common way, and exerted his strength as far as he thought 
was consistent with a reasonable ' continuance of such la- 
-bour. He designed to make use of tlie same degree of 
effort when trying the improvement^ this equality of la* 
bour he could not employ, for he found that when the 
feet assist the hands, by means of a moveable stretcher^ 
bis labour, ivhile obtaining the above-mentioned increase 
bf velocity, was very' sensibly diminished, and, accord- 
ing to his belief, to the amount of 16 per cen^ at least. 
Of course this decrease; of labour was matter of opinion, 

and 
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and could not be meamired like increased velocity ; but 
a very com^tent judge, after repeated trials^ was fallj 
satisfied that a great dimiuutioD of labour was unquestion* 
able, and that the amount) could not 'be less than at 
above stated* 

Prom these data I conceive myself justified in conclude 
ing that the result of my experiments, made by means of 
weights, &c. was correct; that the improved method 
^possesses an actual advantage over that in common use to 
the amount of 33 and a fraction percent.; and, finally, 
that this advantage is pretty equally divided between in- 
'creased speed arn] dimitiished labour. In other words, a 
ni^n will propel a boat something more than five miles, 
if assistied by a moveable stretcher, in the same time that 
in the usual way he would require to row four miles and 
a half,' and that be would perform this with one-sixth 
part less labour. 

I am convinced, from yarious experiments, that any 
Hsonsiderable portion of purchase obtained by the feet of 
the rower, independent of the vessel, would add greatly 
to the propelling force ; but as, owing to indisposition, 
I have not yet been able to ascertain, by actual practice, 
the advantage which I flatter myself will result from the 
application of my improvement to larger vessels, as deli* 
Heated at Fig. 3 of the above-mentioned drawing, I shaB 
reserve' any farther remarks on the subject for a^iuiure 
opportunity. 

B. In order to shew the connection between the 
lines and oars in Fig. 2, (Plate 1.) the latter are drawn iit 
a vertical direction. When the oafs are in a rowiil|^ 
position the lin^es and rope pass along the middle of the 
boat, and do tiot incommode the rowers. 
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.Spe^ijmthn of ike PatenJt ^ranttd /O' AiIbsose Firmtv 
• DifiOXf efUMorn, in the County of Middlesex^ Gen^ 
thman; fat a Method of maJdng Typei or Characters to 
bevsted iu the Jrt of Printing. < 
Dated October 3, 1814. 

To all to whom these presents shall come, 
JHevf ^Now YE, that in compliance with the said pro- 
viso, I the ^aid Ambroise Firmin Didot do hereby declare 
that the nature of my said invention, and the manner of 
jierforming the fiame, are particularly described and a%» 
f er^ain^d in manner following ; that is to say : Id all tha 
Jsjnd^ or descriptions of letters or characters forme(|, 
made, or used, in the writing called Roman text, or^ 
-ri^pniiig hand, pr any other band, qonaisting more or les^s 
hair strokes or fin^ lines from letter to letter, i do ^sL&t 
niy types in a mould as vsual, but I do prolong ^ach of 
the connecting e^treqiities of the letter severally and, re«r 
(spfCtively Into the body of the n^^t succeeding lettef, 
yrbateyef may b^ the angle or iqclinntioq of the said let^ 
ters or ei^trj^pitje^ with or unto the line to be formed of or 
\>y such letters, so that the place or point of juqctioq sha|I 
.thereby be rendered complete, and without any inter^^ 
stfce ujpqn the printed cppy to be taken therefrom. And, 
jfurtbf r, with regard to such letters as have an inclixiaf 
Jtiqn pr slope in the face thereof, (as is the case with 
most kinds of the writing in common use,) I do, by suit? 
able alteration in my mou]d>s, cast my types, and the 
boards and shanks or tails thereof, with the same, or 
jiearly the same, inclination or slope of surface as afore- 
said with regard to the said face ; so that instead of the 
types being set op or composed as usually is done with 
common types, by the contact of faces at right angles to 
the line or direction of the letters^ my said types, last- 
mentioned. 
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tfi^ntiohecl, are set up or com^Bed by the codtMt^ df 
the inclined or slojfed surfaces thereof And whereas \t 
will follow, by necessary consequence of the deootfspmi- 
tion of oblique force, that the action of the usUal meant 
of securing the line of types irl the?r places would eaase- 
the said inclined or slope surfaces to slide upon eaetl' 
Other more or less, and would, if not remedied, be 
productive of bad fitting and other no:tioud eflR^cttf;' 
now I do further declare, that by a suitable cpnfigura^ 
tion of the said moulds, I do cast each of luy 8|iid' typeft» 
with a protuberance or projecting part from one of the 
said inclined or slope faces, and a cavity or iadeata-* 
tion in the other opposite inclined or slope face. And I 
do give such positions and forms, outlines or figures^ to 
the said protuberances or projecting parts, and also to 
the said cavities or indentations as tl^at the same ma,y it^ 
any row or line of types duly composed, either fit intp 
each other in succession, or become so applied together 
as firmly^ 6|eadily> and effectually, to prevent any sliding 
of the said inclined or slope surfiices upon each other; 
t);* pthervvise I do,, by angular or curved deviations, form * 
in or as to the straight direction of the said surfaces rea- 
der it itn possible that any sliding shoi^ld take place be^ 
tween the same. 

And, lastly, whereas in many of the joinings of ktt«r$|> 
\vhether inclined or upright, by hair strokes or fine lioea^ 
the hair stroke is required to be made with such varieties 
of directions (^s, for example. When tlie letter a i& fol^' 
lowed by the letter n in 6Pn^ as will not allow the saoie to 
be carried across the pkce of junction of the types with>- 
cut greatly impairing the n^atu^ss thereof ; I do in thia 
^nd ttie like cas^s, or as convenience may require, 
only ctMt i»eparate types for Separate letters, but also for 

♦ Compared with the record. ♦ 
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die pa.rts.of letters oeedfQl or expedient ta be set or coin«, 
posed together ; and by that means I am enabled to ex-^ 
ecote the most difficult or inconvenient joinings upon the ; 
facepf a type, or in the middle of the said face, instead 
of being obliged to make all my joinings at the place , 
where the said types are in contact, and can insert or use, 
aoy conneqtihg ligatures or joining pieces or strokes^ 
which may be fitting, convenient, or suitable to the hand 
or. desiiription, or kind of writing or printing, or in any 
o^her respect howsoever. 
In witness whereof, &c» 



On JgricultuTul Chemistry. 
Esttracted from Sir Humph by Davy's Lectures. 

Of Manures of vegetable and animal Origin. Of the Man^ 
ner in which they become the Nourishment of the Plant. 
Of Fermentation and Putrefaction. Of the different 
Species of Manures of vegetable Origin ; of the different 
' Species of animal Origin. Of mixed Manures. General ' 
Principles with respect to the Use and Jpplication qf^ 
such Manures. 

Sir Humphry states,^ that certain tvegetable and ani* 
mal substances introduced into the soil accelerate vege- 
tation and increase the produce of crops, is a fact known 
.since the earliest period of agriculture ; but the .manner 
in which manures act, the best modes of applying theni^ 
their relative value and durability, are still subjects 6f 
discussion. In this lecture (he says) I shall endeavour 
toi lay dowii some settled principles on these objects; 
,>tl\ey a^e . capable of being materially elucidated by thf 
^recent discoveries in chemistry ; and I peed not dwell oijl 
their great importance to faro^ers/ 
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. The {iorcs iti the fibres of the tddta of piants are » 
Miali^ th«t it with difficully they coo be flisCOTered by 
the microscdpe ; it is not therefore probable, that iolid 
tobBtances can p^ss ihto them from the soil. I tried ai 
ekperimtet on this subject; soibe impalpable pbwdereA 
ehi&rcbal procured by trashiag gunpowder, and dissipai^ 
ao^ the 8ui{ifaor by heat, wits placed in a phial coAiafCK^ 
iag. pure water, in which a plant of pepperifthit* Vhk 
growing : tlis rootfii bf the plant were pretty gienerally in 
, contact with the charcoal.' The esipeHment was luadt 
in the beginning of May 1805, the growth of the piMt 
Wds very vi^brbu? duribg a fortnrgh<y ^ben it Wa6 talen 
out of the pbial : thie roots were out tiirough iti diffirr^tti 
jliarts; bat nd cilrbefiaceous tiiatter cqald be discoiV^c^d 
in ti^ni, nur were the smallest fibYilfif blaoken^d by cbari 
eoa], though this must hdve been the cas^ litid the chat^ 
coal been absorWd in a 'solid form. 

No substance ' in more necessary to pfan tft than oaf* 
bobaeeoufi/ matter ) and if this cannot be in'trbddced ihtb 
tbe organs of platits except in a state of solution, the)r^ 
tk eVery reason to strppose that other substances les^ es- 
seatral will be in the same cas^. . 
. I. founds by some eaperimeftt^ made in 18Q4, thai 
plants ititrodoeed into i^t^ong fresh solutions of sugaf; 
akueilage, tanning principle, jeily, and other sutetanc^ 
died; but ths^t plants lived in the same, solutions aft^l^ 
they had fermented. At that time 1 iuppO^^ that /er- 
mentalion Was necessary to prepare the food of plants ; 
but I have since found that the deleterious eifdct of tb^ 
recent vegetable solutions w$s owing to their being too 
doncehtrated'^ jn consequence of which the vegetable 
etgans were probably clogged with solid matter, a^d tb£ 
ik-amqiiratiQti by' the leaves preventedi In the b^iik-^' 
iiing of June an' the nei^t ye^ry I used solutions of thef 

YoL. XXVII.— 'Second Sbries* D same 
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same : substAticeSi but so much diluted, that there 
only about one two-hundredth part of solid Vegfetabte ot 
animal matter in the .solutions. Plants of mint grevT 
loxuriaotl}' in all these solutions; but least so in that o^ 
the astringent matter. I watered some spots of grass ia 
a garden irith the different solutions separately, and a 
apot with common water: the grass watered with solo* 
.tions of jelly, sugar, and mucilage, grew most rigor* 
ously ; and that.watered with the solution of the tanning 
principle grew better than that watered^ with commod 
water. 

I endeayi3ured to ascert^ir^ whether soluble, vegetable 
substances passed in an unchanged statile into the roots 
of plants, by comparing the products of the analysis of 
the roots of some plants of mint which had grown, some 
in common Water, some in a solution of sugar. One hun-^ 
dred and twenty grains of the roots of the mint which 
g^ew in the solution of sugar, afforded five grains of palQ 
green extract, which had a . sweetish taste, but which 
slightly coagulated by the action of alcohol. One hun- 
dred and twenty grains of the roots of the mint which 
bad grown in common water yielded three gl-ains and U 
half of extract, which was of a deep olire colour; it» 
taste was sweetish, but more astringent than that of the 
other, extract^ and it coagulated more copiously ivith 
.alcohol. . 
. These results, though not quite decisive,, fdvourtfaf 
opinion, that soluble matters pass unaltered into the jroots 
of plants; and the idea is confirmed by the circumstance 
that the radical fibres of plants made to grow in infu* 
aioti^ of nradder are tinged red, and it maybe considered 
as almost proved by the fact, that substances which aro 
even, poisonous to vegetables are absorbed by them. 1 
l^trodMced \he rpots of a primrose into a weak solutioa 
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t)f oxyd of iron in vinegar, and suffered it to remain in it 
the leaves became yellow ; the roots were then care* 
fully washed in distilled water, bruisedi and boiled in a 
small qqantity of the same fluid : the decbction of them 
passed, through a fiUre was examined by the test of in- 
fusion of . nut-galls ^ the decocfioii gained a strong tint 
of purple, which proves that solution of iron had been 
taken up by the vessels or pores in the roots. 
' Vegetable and animal substances deposited in the soil, 
as. is shewn by universal experience, are consumed during 
the process of vegetation ; and they can only nourish the 
plant by affording solid matters capable of being dis- 
solved by water, <or gaseous substances capable of being 
abfsorbed by the fluids in the leaves of vegetables ; but 
sfich parts of them as are rendered gaseous, and that 
pass into the atmospltere, must produce a comparativeljr 
sMaH effect, for gasses soon become diffused thfough the 
mass of the surrounding air. The great object in the 
application of manure should be to make it afford as 
much soluble matter as possible, to tbe roots of the plant.; 
and that in a slow and gradual manner, so that ii may 
be entirely consumed in formiii^ its. sap and organized 
parts. 

' M^icilaginotts, gek^tinous, sacgharine, oily, and extract 
tive fluids, and solution of carbbnic acid in water, are 
substances that in their unchanged states contain almost, 
sll the prineipJe^ pecessary for the life of plants; but' 
there are few cases in which they can be applied as ma- 
nures in their puce forms; and vegetable manures, in 
general, contain a great, excess of fibrous and insoluble 
matter, which must undergo chemical changes before* 
they can 'become the food of plants. 

- -It will be proper to take a scientiQc view of the na- 
tojre of these changes; of the causes wbioll occasioynt. 
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ihevOf jKui'iiihich aoceleYate or retard them ; attd tbit 
pfQducts they afford. 

If any fresh -vegetable isaAer whieh eontaios sugary 
jnucilage^ starob; or other of the vegetable comppUnde 
soluble la waterj^ be moistened and exposed to air, at a 
temperature from 5y to 80^| oxygen will soon be ab^-; 
sorbed, and carbonie acid formed ; heat will be produced, 
and elastic fiuidsy principally carbonic acid, gaseous Qxyd^ 
of carbon, and hydro-carbonate will be* evolved ; ada^k 
coloured liquid, of a slightly sour or bitter taste, wiU 
likewise be f^ormed ; and if the process be suffered to coo* 
titioelpr a time sufjSciently long, nothing solid will re^ 
main, except earthy and saline matter, coloured black 
by charcoal; 

The dark coloured fluid formed in the fermentjatiofi 
always contains acetic acid ; and . whfn albumen or. glu^ 
ten exists in the vegetable substance, it likewise coQtiQ^tail 
volatile alkali. 

In proportion as there is more gluten, albumen, 
matters soluble in^ water in the vegetable subsfance? e^- 
. posed to fermentation, so in proportion, all other circutxir 
stances being eq.ua1, wtJl th^ process be more rapid«. 
Pure woody fibre alone undergoes a change very slowly ; • 
but its texture is broken down, and it is easily rbsohed 
ihto new elements, when mixed with substance^ mere liar^ 
Ue to change, containing more oxygen and hydrogen* 
Volatile and fixed oils, resins and wax, are more suseep^ 
tible of change than woody fibre, wheni exposed to air 
and water ; but n^ucb less liable than the other vegetable- 
compounds ; and even the mosi inflamma&le subataoees;^: 
by the absorption of oxygen, become gradually liable 
in water. 

Animal matters in general are more liable to sbeom-* 
pose than vegetable substiknoes; o^^ygen is- absoibed, and' 

carbonic 
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carbdni^s api^ and ammonia fenmd in ibe ppCiceM of 
their putrefaction. Tbey prQ()UQe f<9lid 'Compound elas- 
tic fluids^ and likewise aaot^; ^h^y f^fford dark coloured 
acid and oily fluids, aqd leny^ » refiidaum of salts and 
earths mixed with ciirbqnapfpp? ipMter,' 

*f h^ p'^Qcipal subi^tfino^p whipb constitute the di0ei^nt 
part^ of iM>ilpaU, or which are feuod in their bloods theit t 
s^oreliQnsji Of theii" eycrements» are gelatine, fibrioe; omi*. 
c|is, fatty OF oily matter, albumen, urea, nric aoid, and 
diff<^rent acid,' saline, and earthy. matters. 

Of these gelatine is the aubstance which when coniiv. 

b^aed with water forms jelly. It is rery liable to putrefac- 

tiqa. Aeqordiag to MM. Gay?Lasaac and Tbcnard, it ia« 

cgmpQMd 0/ , 

47.88 of carbon, 

$17,007 of oxygen, 

7.914 of bydrpge^, 

16.998. * 

Theae pm»t>prtbns cannot Ve considered aa definite, £>v 

tbey do noit bear to each other the ratios of any simple^ 

muUtples of the namber representing the elements ; tbe^ 

seeKi^ to be the ss\me with, other animal oompoitods n 

and even in vegetable aubstatioes, in .genenal, as appeared 

flom the statements gWen is tt^e Third Lecture, the ^nU 

portions are far from- havihg'the same simple relations aai 

ii the binary compoaods capable ef being mftde artift*; 

cially, such as acids, alkalies, oxyds, and in salts. • ^ 

. Fibrine ponstitutef the basis of the muscular fibre of 

^animals, and a similar substance may be obtained fpMi* 

recent fluid blood; by stirring it with a st^ck the fibrine 

will adhere to the stick. It is not soluble in water ; but 

by the action of acids, as Mr. Hatobet has shewn» it be« 

eiwes sol|ibIe> and analogous to geliltine* It is kss dis^- 

posed to putrefy thiin gelatine. Aecoi^ing to MM. Gaj*: 

Lussao 
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Xassac and Thenard/ 100 parts of fSbrine obntain of 

Carbon 55.360 

Oxygeft ig.685 

Hydrogen.... 7,081^ 

Azote........ 19.934 

Mitcus is very analogous to vegetable gum in its cha« 
^0ters ; and as Dr. Bostock has stat^d^ it inay be ob- 
tained by evaporating saliva. No experiments have been 
taade .opon its aoalysis; bat it is probably similai^ to gum 
in compdsitlon. It is capable of undergoing putrefac*- 
lion, but less rapidly than fibrine. 
- jtnimal fat and oi/s have not been accnrately analysed ; 
iiut there is great reason to suppose that their com|>08U 
tion is analogous to, that of similar «ubstances from the ' 
vegetable kingdom. 

Albumen has been already referred t0| and its analysis 
atated in the Third Lecture. 

Vrta may be obtained by the evaporation of human 
urine till it is of the consistence of a >yrup ; and the ac- 
tion of alcohol on the crystalline substance which forms ' 
when, the evaporated matter cools. ' In this way a sola- 
4ion of urea in alcohol is procured, and the alcohol may 
lie separated from the urea by heat* Urea is vety sola*' 
ble in water, and is precipitated from water by diluted 
nitric acid in the form of bright pearl coloured crys- 
tals; this property distinguishes it from all other aniti^al 
aubstances. 

- According to Fourcroy and Vauquelin^ 100 parts of 
turea when distilled yield 

9(2.027 parts of carbonate of ammonia, 
4.608 carburetted hydrogen gas, 
Y 3,^25 of cbarcoaL 
Urea, particularly when mixed with albumen or gelatine^ 
mdily underjgoes putreftiction. 
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t/ftc acid, as has been shewn by Dr. Egan, may be i^b* 
tamed from human urine by pouring an acid into it; . and 
it often falls down from urine ia th^ form of brick co^ 
loured crystals. It consists uf carbon, hydrogen, ozygea# 
and azote : but their proportions have not yet been de» 
termined. Uric acid is one of the animal substances 
least liable to.undergo the process of patrefaction. 
• According to the different proportions of .these princi* 
{>lesiD-auima] compounds so are the changes they un^ 
^ergo different. When there is much saline or earthy 
matter mixed or combined with them, the progress of 
their decomposition is less rapid than when, they art 
^iacipally composed of fibrine, albumen^ gelatine^ /or 
«rea. 

The ammonia gi^en off from, animal compounds in pu« 
JrefactioQ may be conceived to be formed at the time of 
4heir decomposition by the combination of hydrogen and 
azote ; except this mattef, the other products of putre« 
iaciion are analogous to those afforded by the fermenia* 
4ion of vegetable substances ; and the soluble substancea.. 
ibrmed abound in the elements, which are the oon- 
4titiienl parts of vegetables^ in carbon, hydrogen, and 
oxygen. 

Whenever manures consist principally of matter solu'^ 
ble in water, it is evident that their fermentation or pu* 
trefactipn should be prevented as much as possible; and 
(he only cases in which these processes can be useful- are. 
9rh«n the manure consists principally of vegetable or am« 
|Dal fibre. The circumstances necessary for the putrefai:^ 
tion of animal substances are similar tp those required for 
the fermentation of vegetable substances ; a temperature^ 
above the freezing point, the presence of water, and tb^ 
presence pf pxygeui at least in the first %t$^e of the pro« 
isesa. 
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■ 'l*o' prevent mantites 'fnuo decoolpoiiDgy.tbey iltduld 
*be preserired dry^ -defended from the conlafct of iiir, anA 
kept as dool as possafi)e.r 

. Salt and akobol appear to owe thdr povvert df pre^ 
aerving kdimal and vbgetaUe sabstaiiceB to their atttao»' 
Ikm foi* water> by which they prevent its deodmposing 
aetion> and likewisd to their exokiding air. The use of 
ice in presidr?ing animal sabctaocet is owing to its k^p- 
ipg ibeir teavperatare low. Thie efficacy of M. Appert'ft 
jnetbod of preaerving abiinal and vegetable sttbstaace^ 
Im acoonnt of which has been lately pnbliBbedjr entit^^ 
depends upon the e2tch»ion of ain iThift netbod is by 
filling It vessel •f tin plate oi-'gtass wiih the meat or vege^ 
getables ; soldering or cementing the top so as to rendet 
ihe vessel mr«-ttgbt; aindHhen keeping it half immersed 
In a vessel of boiling. water for a safficiedt time. to r^idet 
the meat or vegetables phxper for food^ In this last .pr6^ 
cesB it is probable that the small qvantity of oxygen re* 
naining in the vessel is absorbed ; for on opening a . tin* 
Bed iroh canister which had been filled with raw beef. ^ 
and exposed ;to hot water the day before^ I found that 
the n^nate. quantity of elastic fluid which oquld be^pro^ 
cured from it was a mixture of carbonic acid gas and 
aabte. 

f Where m«at.or vegetabte food is to be preserved on d 
large: scalei for the use of the navy or artoy for iniEFtance^ 
I am iiiolitt^d to believe,, that by ,for;;ibIy throwing a 
q^aaotrty of carbcnuc acrd, hydrogen> or azote» into, the 
Tesilel, by mean! of a compressing pump, sitiinar to.tkat 
a6^4 for maktng'^arri'flrdial Seltzer water, a'ny chaAge in 
the substance, would be mere efiectualiy frevented.. No 
dAstic fluid in .this case woaid have roiom to form by 
the decon^poaition of t& meat^ and. the trgbtnesa . and 
•trength of the vessel would be proved by the prooess> 
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No putrefaction or fermentation can go on without the 
generation of elastic fluid ; and presMire woiikl probably 
act with as much efficacy as cold in the preservation of 
animal or vegetable food. 

As driiereiit manures contain different proportions of 
the elements necessary to vegetation, so they require ft 
different treatment to enable them to produce their full 
effects ijQ agriculture. I shall therefore deacribe in detail 
the properties and nature of 4he manures in common o^e, 
and give some general views respecting the best modes 
of preserving and applying them^ 

AU green succulent plants contain sacdharihe or mucila- 
ginous matter, with woody fibre, and readily ferment. 
They cannot, therefore, if intended for manure, be ased 
too soon after their death. 

When green crops are. to be employed for enriching a 
soil, they should be ploughed in, if rt be possible, a'hen 
in flower, or at the tioie the flower is beginning to ap-- 
pear, for it is at this period that they contain the largest 
qoxntity of easily soluble matter, vStud that their leaves 
are most active in forming nutritive matter. Green crops, 
pond vreedsj tlie paring of hedges Or -ditches, or any 
kind of fresh vegetable matter, requires no preparation 
to fit them for xnanure. The decomposition slowly pro*^ 
ceeds beneath the soil ; the soluble matters are gradually 
dissolved, and the slightest fermentation that goes on 
checked by the want of a fwe communication of air, 
tends to render the woody fibre soiuble without occasion* 
ing the rc^pid dissipation of elastic matter. 

When old pastures are broken up aod fnade arable, 
aot only has the soil been efiHched by the death and 
alow decay of the plants which have left soluble matters 
in the soil ; but the leaves and roots of the grasses living 
a| the time and occupying 3o large a part of the surface, 
. Vol. XXVII.~Second 3eries. E afford 
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afford saccharine, mucilagihoiis, and extractive matters, 
^hich become immediately the food of the crop, and 

' th€^ gradual decomposition affords a supply for successive 
years. . , 

Rape cake, which is used witli great success as a ma- 

t nure, contains a large quantity of mucilage, some albu- 
minous matter, and a small quantity of o\h This mamire 
should be used recent, and kept as dry as possible, before 
it is applied. It forms an excellent dressing for turnip 
crops; and is most ceconomically applied by. being 
thrown into the soil at the same time with , the seed. 
Whoever, wishes to see this. practice in its highest degree 
of perfection, should attend. Mr. Coke's annual sheep- 
shearing at Hoikham. 

Malt dust consists chiefly of the infant radicle sepa- 
rated from the grain. 1 have never made any experU 
ment upon this manure;, but there is great reason to 
suppose it! must contain saccharine matter,, and this will 
account for its powerful effects. Like rape cake, it 
should be used as dry as possible, and its fermentatioa 
prevented. 

Linseed cake is too valuable as a food for cattle to be 
much employed as a manure ; the analysis of linseed was 
referred to in the Third Lecture. The water in which 
flax hemp are steeped for the purpose of obtaining 
the pure vegetable fibre,, has considerable, fertilizing 
powers. It appears to contain a substance analogous to 
albumen, and likewise much vegetable extractive matter. 
It putrefies very readily. A certain degree of ferpienta- 
tion is absolutely necessary to obtain the flax and hemp 
in a proper state; the water to which they have, beea 
exposed. should therefore be used as a manure as soon as^ 
th^ vegetable fibre is removed from it. 

Sea weeds, consisting of different species of fuel, algse,. 



( 
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and confervQB, are much used as a manure on tiie sea 
coasts of Britain and Ireland. By digesting the common 
fucasy which is the sea weed usually most abundant, on 
the coast^ in boiling water, I obtained from it one*eighth 
of a gelatinous substance which bad characters similar 
to mucilage. A (]^uantity distilled gave nearly four-fifihs 
of lis weight of water, but no ammonia; the water had 
an empyreumatic and slightly sour taste ; the ashes con- 
tained sea salt, carbonate of soda,- and carbonaceous 
matter. The gaseous matter afforded was small in quan- 
tity, principally carbonic acid and gaseous oxyd of car- 
bon, with a Iktle hydro-carbonate. This manure is iran« 
s\ent in its effects, and does not last for more than a 
single crop, which is easily accounted for from the large 
quaatity of water, or the elements of water, it contains. 
h decays without producing heat when exposed to the 
atmosphere, and seems, as it were, to melt down and 
dissolve away. I have seen a large heap , entirely de* 
* stroyed in less than two years, nothing remaining but a 
little black fibrous matter. f 
I suffered some of the firmest part of a fucus to remain 
in a close jar,'containing atmospheric air, for a fortnight-* 
ia this time it had become very much shrivelled ; the 
sides of the jar were lined with dew. The air examined 
was found to have lost ox;ygen, and contained carbonic 
acid gas. . • 

Sea weed is sometimes suffered to ferment before it is 
used; but this process seems wholly unnecessary, for 
there is no fibrous matter rendered soluble in the process, 
and a part of the manure is lost. 

The best farmers in the west of England use it as fresh 
as. it can be procured ; and the practical results of this 
mode of applying it are exactly conformable to the the- * 
ory of its operation. The carbonic ^cid formed by its 

E % incipient 



%9 On Agricultural Chemistry. 

incipient fcpm^ntalion must be partly dissolved by the 
^vater set free in the same process; and thus become 
capable of absorption by the roots of plants. 
. The effects ofnhe seaweed, as manure, must princw 
pally depend upon this carbonic acid, and upon the soju* 
ble mucilage the weed contains ; and I found that some 
fucus which had fermented so as to have lost about half 
its weight, afforded less than one-twelfth of mucilaginous 
matter; from whicli it may be fairly concluded that some 
of this substance is destroyed in fermentation. 

Dry straw of wheat, oats, barley, beans, and peas, and 
spoiled hay, or any other similar kind of dry vegetable 
matter, is, in all cases, useful manure. In general, such 
substances are made to ferment before they are employed, 
though it may be doubted whether the. practice should 
be indiscriminately adopted. 

From 400 grains of dry barley straw I obtained eight 
grains of matter soluble in water, which had a browp co« 
lour, and tasted like mucilage. From 400 grains of 
wheaten straw I obtained five grains of a similar sub* 
stance. 

There can be no doubt that the straw of different crops 
immediately ploughed into the ground affords nourish- 
ment to plants; but there is an objection to this method 
of using straw from the difficulty of burying long straw, 
and from its rendering {he husbandry foul. 

Whep straw is made to ferment, it becomes a more 
manageable manure ; but there is likewise, on the whole, 
a gr^at loss of nutritive matter. More manure is^perhaps 
supplied for a single crop; but the land is less improved 
than it would be, supposing the whole of the vegetable 
matter could be finely divided and mixed with the soil. 

It is usual to carry straw that can be employed for no 
oibei: purpose to the dunghilh, to ferment, and decom- 
pose; 
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pos^ ; but it is worth experiment, whether it may not be 
more ceconomically applied when chopped small by a 
proper machine^ and kept dry till it is ploughed in for 
the U£e of a crop. In this case, timugh it would decom-> 
pose much more slowly, and produce less effect at first, 
yet its inQuence would be much more lasting. 

Mere woodj/ fibre seems to be the only vegetable matter 
that requires fermentation to render it nutritive to plants. 
Tanners spent bark is a substance of this kind. Mr. 
Young, in his excellent Essay on Manures, which gained 
him the Bedfordian medal of the Bath Agricultural So- 
ciety, stales, " that spent bark seemed rather to injure 
than assist vegetation \^ wixich he attributes to the astrin- 
geat matter tbac it contains. But, in fact, it is freed 
(ropa all Soluble substances, by the operation of water in 
the tan-pit; and if injurious to vegetation,' the eflfect is 
probably owing to its agency upon water, or to its me- 
chanical effects. It is a substance very absorbent ^nd 
retentive of moisture, and yet not penetrable by the roota 
of plants. 

Inert peaty matter is a substance of the same kind. It 
remains for years exposed to water and air without un- 
dergoing change, arid in this state yields little or no 
nourishment to plants. 

Woody fibre will not ferment unless some substances 
are mixed with it, which act the same part as the tnuci-^ 
lage, sugar, and extractive or albuminous matters, witb 
which it is usually associated in herbs and' succulent ve- 
getables. Lord Meadowbank has judiciously recom- 
mended a mixture of common farm-yard dung for the 
purpose of bringing peats irito fermentation ; any putres- 
cibie or fermentable siibstan<:e will answer the end ; and 
the more a substance heats, and the more readily it fer* 
mentis the bettei: will it be fitted for the purpose. 

Lord 
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Lord Meadowbank states, that one part of dung is 
sufficient to bring three or four parts of peat into a state 
in which it is fitted to be applied to land ; but of course 
file quabiity must-vary according to the nature of the 
dung and of the peat. Ini cases in which some living 
vegetables are mi.ved with the peal, the fermentation 
Wf)l be more readily effected. 

. Tanners spent bilrk, shavings of wood and saw-dusf,* 
vcUl: probably require as much dung to bring them into 
it^rniientatioh as the worst kind of p^at. 

Woody fibre niay be likewise prepared so as to be- 
eorale a manure, by the action of lime. This subject 1 shall 
;discuss in the next Lecture, as it follows naturally another 
series of facts, relating to the effects of Kmc in the soil. 
' It is evident from the Analysis of woody fibre by MM. 
Gay Lussac and Thenard, (which shews that it con- 
sists principally of the elements of water and carbon, the' 
carbon being in larger quantities than in the other vege- 
table compounds) that any process which tends to ab- 
stract carbonaceous matter from it, must bring it nearer 
hi coinpo'sltion to the soluble principles; and this is done 
in fermentation by the absorption of oxygen and pro- 
duction of carbonic acid ; and a similar effect, it will be 
shewn, is produced by lime. 

Waodrashes imperfectly formed, that is, wood-ashes 
eoDtaining much charcoal, are said to have been used 
#ith' success as a manure. A part of jiheir effects may 
Ve owing to the slow and gradual consumption of the 
charcoal, which seems Capable, under other circumstan- 
ces ibain those of actual combustion, of absorbing oxygen 
so as to become carbonic acid. 

' In April, 1803, I enclosed some well-burnt charcoal in 
a tube half filled with pifre water, and half with common' 
air; the tube was hermetically sealed. I opeiied the-' 

tube 
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tube under pure water, in the spring of 1804, at a time 
when the atmospheric temperature and pressurb were 
nearly the saoie as at the commencement of the experi* r 
ment. Some water rushed in; and on expeljing a iiule 
air by. heat from the tube, and analyzing it, it was found 
to contain only seven per cent, of oxygen. The water in 
the tube, when mixed with lime-water, produced a co- 
pious precipitate; so that carbonic acid had evidently 
been formed and dissolved by the water. 
' Manures from animal substances, ia general, require 
no chemkal preparation to fit them for the soil. The 
great object of the. farmer is to. blend them with the 

eanby constituents in a proper state of division, and to ' 

prevent their too rapid decomposition. 

Tbe entire parts of the muscles of land animals are not 
commonly used as manure, though there are many cases 
in which such an application might be easily made. 
Horses, dogs, sheep, deer, and other quadrupeds that 
have, died accidentally, or of disease, after their skiris 
are separated, are often suflfered to remain exposed to 
the air, or immersed in water, till tliey are destroyed by 
birds or. beasts of prey, or entirely decomposed; and'Jn 
this case, most of their organized matter is lost for the 
land in which they lie,' and a considerable portion of it 
employed in giving off noxious gases to the atmosphere. 
. By covering dead animals with five or six times their, 
bulk of soil, mixed, with one part of lime, and suffering 
them to remain for. a few months, their decomposition 
would impregnate the soil with soluble mailers, so as to 
render it. an excellent manure; and by. mixing a little 
ftesh quick lime wuh it at the time of its removal, the 
disagreeable, effluvia would be in a great measure de^ 
stroyed ; and it might be applied in the same way as.anjf 
other manure. to crops. 

Fish 
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JVsi forms a powerful maniire, ia whatever state it is 
applied ; but it cannot be ploughed in too fresli> though 
the quantity should be limited. Mr. Young records an 
experiment, in which herrings spread over a field/ and 
ploughed in for wheaty produced so rank a crop, that it 
was entirely laid before harvest. 

The refuse pilchards in Cornwall are used' throughout 
the county as a manure, with excellent effects. They 
are usually mixed with sand, or soil, and sometimes with 
seaweed,' to prevent them from raising too luxuriant a 
crop. ■ The effects are perceived for several years. ^ 

In the fens of Lincolnshire, Cambridgeshire, and Nor* 
folk, the little fishes called sticklebacks, are caught in 
the shallow waters in such quantities, that they form ^ 
great article of manure in the land bordering on the fens. 

It is easy to explain the opeiation of fish as a manure^ 
The skin is principally gelatine ; which from its slight 
state of cohesion, is readily soluble in water : £at or oil is 
always fonnd in fishes, either under the skin or in some 
of the viscera ; and' their fibrous matter contains all the 
essential elements of vegetable substances. 

Amongst oily substances, blubber has been employed 
as a manure. It is most usefial when mixed with clay, 
sand, or any common soil, so as to expose a large sur-» 
face to the air, the oxygen of which produces soluble 
matter from it* Lord Somerville used blubber with great 
success at his farm in Surrey. It was made into a heap 
with soil, and retained its powers of fertilizing for several 
successive years. 

The carbon and hydrogen abounding in oily substances, 
fully account for their effects ; and their durability is 
easily explained from the gradual manner in which they 
ofaange by the action of air and water. 

TO BE CONCLVDBD IN OVR NSXT. 

Additional 
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Addttiohat Information on Soilings or the Feeding of Cat* 
thin the House, and other Improvements connected with 

./ Jgrkultyr^. , J% J. C. CufiW£N^ JEi;. of Workington 
Hall 4» Cumberland. 

The Thanks of the Sddety were voted to Mr. Cobwen for 
' this-Communicatidn. • • 

From thie Transactions o^ the SociEtY for the Encou- 
ragem.ent of Af^TS, Manufactures, and Commerce. ' 

The Society instituted for the fincoutagement of Arts, 
Manufactures, ^nd Coipmerce, having approved and 
sanctioned the syc^m of soiling, I trust it may be satis- 
factory to them to receive a farthj^r proof of its utility 
than has iiitberto been brought* before the public. I am 

not acqu^nted with any experiments made to ascertain 

the practicability of rearing stock in the bous^ If sucU 

exists, tbey are without my knowledge. 
I have to st^^e to^ the Society, that my heifer was 

calved the 15th February, 1812, and was reared in the 

house. 

For the Ifrst^ffve weeks it had a gallon of new milk 
daily. From that time to the middle of May two gal- 
lons, and' frbm'ttience ta.the I6th June one gallon, and 
hay tea. ' It bad ^Us hhd clover tb the middle of Octo- 
ber, and from iYiM66 'to' Midd^tiler last was fed with 
turnips, mangel Svfifid; iitid'.wh'e&ty'^tfaw ': diiring the re- 
mainder of Uie Summer and Autumn with refuse grass, 
and from October till the time it was killed in March 
Jast, jt was fed with turnips and. wheat-straw. As. my 
.purpose was to breed fropi it, every means was taken to 
,check its pro'gress to fatten; finding this could not be 
^done, it w.a9 thought adviseable to sliaughter it on l5th 
.J^arch lost. The foUowing^is the statement x>f its weight. 
/. yot/xWlL^KCONii Seribs- ' F 'men 
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34 • On Soiling, or feeding Cuttle in the Houses 

V 

When tnk^D from food it weighed 72 stones, of 14 Ih- 
Mch* After fastio^ 49 hours, it weighed 68 stone. 

Blood weired S stooe 7 pouads. 

Bag 9 S 

Hide ...A..*.,.....*.*^. 4^ 

Feet 1 £ 

Puddings 3 12 

Head and heart . • • « 2 & 

l^UoW...... 6 6 

Carcass ••••.»b..,«»38 4 ^ 

Total ;68 O 

Sale. " ' ' 

tJarcaw, at g^-jij^^-stone..;.!? 4 « 

' i:'alloW^ , 3 4 O 

Hide ...» 17 

Sundries t) 5 • 



6 

^ i€. s. d. 
Value when dropped •••••• 2 £ O 

Feeding 12 18 6 

Gain^ 700 

itf.«2 6 

• , J " 

The manure should more than compensate for the la- 
bour. If the o'bject had been to feed it, a greater weiglit 
might have been obtained at little or no more expens^ 
The colour of the meat was beautilul, and the grain and 
favour could not be surpassed. As this iii'lbe first 

St&nce 



and other Jmprotements connected with Agriculture. 

•tance of beef being prodace4 in so sborl a time, it has 
occasioned a good deal of speculation. 

The heifer was of the short horned breed, got by a 
bull of Maaon\ of Chilton, 

The success of this experiment has determined me to 
try it on a pretty extensive scale ; if cattle can be stall- 
fed from their birth, and slaughtered at two years old, 
the farmer and the public will both be benefited, 

I am very sanguine in the success of my experiment in 
rearing cartle, I have thirteen calves, and ejcpect two 
more that shall be reared on the soiling system. I shall 
beep them the 6rst few months in a small inclosure of 
less th^n an acre, for the convenience of feeding them, 
rather than have them in different bouses. I do not con* 
tider I gain any thing but convenience by it. 
' If 1 can bring my cattle to the butcher, at two years 
old, they will pay me well. I am feeding at present my 
dairy on mangel-wurzel. I am inclined to think it does 
not answer so well for milk as for fat« It is of an astrin- 
gent quality, which operates against milking. The per- 
son who has superintended one of my dairies, made the 
same observation on the tops or leaves. It is, however, 
a most valuable root. I can keep it good to any time. 
The roots pulled before frost answered better than those 
which remained in the ground till March. I iam dubious 
as to fiorki grass, not that it is not an admirable and va- 
luable grass when it can be secured in th^ exclusive pos- 
session of the ground, but except on peat bog, where 
there is no existing seeds of vegetables, I do pot know 
bow this is to be done. The springing of other grasses 
destroy it,. I have some acres that I fear will fail on thif 
very account. 

I ahaJl send you Jihortly an account of my proceedings 
in burning clay for manure. I expect to bavc^ one hun^ 

F 2 dred 



56 Method of proiucing new Potatoes ^ 

dred aci'es of vrheat put in by it, and sixty bdshels of 
lime. It is the sde mode of bringing t^ie bog in ta cult!-' 
Vation in Ireland ; and is practised with soccess to a 
great extent there. I cannot reconcile to myself, oi* fix 
on any principle^ to which to attribute the superior fer- 
tility of the Irish soil. Six or eight crops running, with-" 
but manure, and after all the land is in a state for bear- 
ing grass. Their rents fair exceed ours. Six pounds the' 
English acre very common, paying tithes.' I have*^400 
acres of wheat this year, of tiew-inclosed waste land, and' 
the crop is looking very well. ' 

I have sold my larch bark for ten pounds pet tod, and 
it is much approved. This will give a decided prefer- 
ence to larch over every other species of wood. 

I find larch to answer for the handles of picks, but they 
will not bear great strain. We liave found it best to Saw 
them from the blocks. * 

A Certificate confirhiing the above statement accom- 
panied this communication^ 



Jilethpd of, producing new Potatoes throughout the Winter 
Months. By Mi89 Anh ChAGVE, of Chester. 

From the Transactions of the Society for the Encou^. 
. ragement of Arts,* Manufactures, and Commerce. 

The Silver Ceres Medal was voted to Miss Clagve for this 
Communication. / ^ 

I PREPARE a proper quantity of red'sahd, rather oF 
a loamy nature, and mix up with it a proportion of lim^* 
in powder, vizi about, one-third or one^faalf, about four- 
teen days before I use it, 

' • ' . ^ This 
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This soil is to be spread about three inches thick, , at 
the bottom of any old wooden boX| or even on a very 
dry brick cellar-fipor. The cellar ought not to be ex- 
posed to the frosty nor yet too much confined from the. 
air. I then procure a measure or two of large potatoes, 
of a prior year's growth ; the sorts I prefer are the red 
apple pocatoe^ the pink eyes, or Mr, Curwen's purple 
potatoes* I set these on the soil whole, about three 
inches aparty with the crown or principal eye to the soil- 
in preference, but I put no soil over them. The -potatoes 
which I sent the Society were produced from potatoea^ 
thus placed about the 20th of September, which allows* 
from ten to twelve weeks for their growth ; they grew at 
the bottom of the old potatoes^ and were attached tO; 

The old potatoes also threw out numerous sprouts or. 
stalks, with many potatoes growing.on them, but these 
sprouts were killed by the very intense frost of the pre*>t 
sent winter (1814) ; and as I found them to damage both 
the new potatoes and the old sets, I removed them, I 
have no doubt but that these sprouts would have pro-, 
doced a crop' of potatoes if the frost bad not damaged 
them. 

The original potatoes for planting whole for sets it^ 
September should be such as were of perfect growth in 
the Octobe^r of the preceding year, and well preserved 
during the Winter^ the sprouts which are shooting from^ 
them should be removed^by the end of April, &nd these 
sprouts, which will be from six to twenty inches long^ 
inay be planted with all their fibres in a garden, for a 
first crop* About June 15th the potatoe*sets must be 
sprit again, and the sprouts planted for a second crop ; 
and in' September the pp^tatoe-sets must be sprit a third 
^ii^e^ and the sprouts of this last produce thrown awaji; 



3B Method of producing new Potatoes 

as useks3. At the end of September the origiaal or seed- 
potatoe is to be gently placed on the soil, as l>eforetnen- 
tionedy for a Christmas crop. At the end of three months 
at farthest^ the old potatoes should be car efolly twisted 
from the new ones, and the sprouts taken off the old po* 
tatoe^ and the old potatoe is then to be placed on rl« 
bottom or side, on a fresh bed of soil, prepared as be- 
fore, and left to produce another crop from fresh eyes 
placed next the soil, as you are to observe, that the old 
potatoe should not be set or placed twice on the same 
side, and you must take c^re at that time to remove the 
sprouts, to prevent this moisture rotting the oid potatoe. 

By the above method of planting and tnrning the old 
potatoes I have had four crops of new potatoes from one 
potatoe, exclusive of those crops produced from the 
sprouts planted out in the garden in April and June. 

The produce from one bushel, of about eighty pounds 
weight, has been already about thirty pounds of new 
potatoes of good quality, but the bushel must have lost 
considerably in weight from the sprouts and stalks thrown 
out and removed at different times. 

If any of the old potatoes should prove to be in a de*' 
caying state they should be removed immediately, fi9 
Worms and a black fly would be otherwise apt to damage 
the whole. 

I must beg leave to observe, that from the sprouts 
taken from the s6ed-potatoes in April and Juqe last, and 
planted in a common garden ; 1 obtained two crops of 
good well-grown potatoes, in September and October 
last, weighing from eight to twelve ounces each potatoe;- 
the crops were very plentiful- in proportion to the quan- 
tity planted. 

On examining the potatoe-bed in my cellar, about 
three weeks past, I foujid the frost had penetrated there; 

and 
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and the thermometer as low ae 30 degrees ; but in gene- 
ral it has been from 35 to 40 degrees, in the last two or 
three months. 

The greatest weight of any of my new potatoes has 
been two ounces and a half, but they ruo in general from 
half an ounce upwards. 

The sprouts which were injured by the frost ai Christ- 
mas, and jihrown away, were produced from ten pounds of 
potatoes ; they had hundreds of small potatoes attached 
\o them, but nearly all spoiled by the fro^t. 

My seed potatoes have been tried on two sorts of soil ; 
one in the proportion of one-fourth lime and three-fourttis 
loamy sand, and the other from equal parts of each. 
From the jGrst more sprouts were thrown out, but the 
potatoes were not so firm and dry as from the latter. 

Dr. W. W. Thackeray, of Chester, certified that he 
had tteea the potatoes in a growing state, aod that the 
anoeKed particulars contain an accurate account thereof. 

The Committed are aware that new potatoei are 
fireqdemly colleci^d from suuongst the sproopts of old 
potatoes )aid in facttps in oelkrs duriiig ths winter : but 
their tftste is uftunlly earthy and unpieaaaoi. They know 
also of Tftrious other modes of raising ihdm early, biit 
tfiey helitve none will be found iBore cbeap, avid eaay tp 
management, than Miss Clague's methtMl g the potaioos 
berng remark«tb}y weH-davoured, and may be kept Joager 
wtlhoat prejudiee ^fter gatherings before dKtsed^ than 
tew potatoes grown in the nalunal ground. 
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Method of making a double Piston-pump, yielding douhh 
the usual Quantity of Water from the same Bore. ' 

Jty Mr. PsTBR Heddbrwick^ of Lower East Snutl^ld. 
With a Wood EiigraTing. 

•From the Transactions of the Society far the Encou- 
ragement of Arts, Manufactures, and CaMMERce. 

The Silver Medal and Twenty Guy^eas were voted, to Mr^ 
, Hedderwick for this Invention, 

BEG leave to state, that I have 'inade a considerable 
'improveoieDt in the working of ships' pomps, aqd that I 
wish to submit the utility of this invention to the Society 
of Arts. , 

.ReVERENCB TO THE EnGRAVINI?. 

Tigs. 1, 2, and 3, represeiit three methods of Siting 
*iip these pomps, but as they have nothing pecnliiLria 
them, the description wiH be confined to that part wherein 
^constst^ the novehy of thia-.iaveniion]. 

In the pumps , with double pisionjs hitberio juad^ 4be 
.:piston rods have been attached to one^ide of the -pji^tODi, 
thereby giving an onequal pull ttptyi the pis|pii3, wherie%B 
in: this contrivance they are attaabeid tottbe cen^e.^f tli^ 
piston, the lower pisjt^ttn rod pas^i^g. through the ce^tme 
iof the npper fiston. 

V This method of doing thia is more particularly shewn 
dn 7ig«^ .4 and 5. In Fig. 4 K K D P 4^ qf ib^^ pl^ 
ton rod of the upper piston, with twp brancbeft. D D, 
jointed at D D to the piston F F. 

6 6 is part of the piston rod of the lower piston, pass- 
ing through the cross bar F F, which is attacbjed to the 

pot 
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of the tipper piston ; E B is tnother crois hkt, hf 
which the piston rod 6 O passes. 

The jointed piston, as here shewn, is only necessairy In* 
krge pumps. In smaller ones the joint D and the bar 
£ B tnay he dispensed witb^ and thus the pistcm rod may 
be all in one piece, fastened to the (op of the piston box> 
at F F, the pliancy of the rods rendering tlie joint at D 
needless. 

Fig. S represents (he top of the piston, with the cross 
har F F, through which the lower piston rod G G, Fig. 4, 
passes at I. The two valves are formed of one piece of 
leather, in the usaal manner, whtch is confined under the 
har or cfoss piece F F, and is strengthened by having two 
places of iraa rivetted upon it, one on each vulve, the 
va/ves b^ing what are nsualiy termed butterfly valves. 

iThe principle Will appear from the manner of Workibg 
the pump, as follows : 

In Fig. 1 ABC DH is a handle or bent lever trpo& 
oiie side, and M N LK I a similar one on the other slde^ 
of the puitfp, by which the power is communicated to 
the pi^obs ; the lever A B C I> H is moveable round the 
fulcrum or centre D, and the fever M N L K I round the 
.<iehtre H ; (he extremities I add H are connected by d 
bar I H, so that when the end of tjie one lever, AB, li 
depressed, the other, M N> is raised ; the straight parts 
C D And 1 K of the levers are contraiied to £ and O, be« 
yond (heir centres of motion ]> and K, so as to be atf 
nedrly oi^ the cetitre of the bore of the pump M possw 
hie, bnt fr^e of each other in the operation of working. 

By this connection, when the handle A S is depressed 
'the h&hdte M H is raised, the piston Ct is depressed «n<i 
(he other piston If raised. ThU motion being reciprooalljf 
eonthiued^ gives a double tidvkntago an Hfting the watei" ; 
fot when (he oite handle is pnfied ^owti che pistofi ku 
' G« tache4 
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UMtbed. to that.handk raisjed, and when the same han-t 
die' is raised up, the piston beloQgikig to the opposite 
handle is aUo raised... 

Figs: 2 and 3: represent two other modes of working, 
this pump, bat for the reasons above given they need 
not.be pairticularly described. 

From the construction of this pump with two pis- 
tobs, it appeared evident, that the pump barrel woQ\d 
raise twice as much water in the same time as two others 
of equal bore with one piston each ; a benefit of sufficient 
importance in many cases of accidents at sea, but upon « 
comparative trial before the Committee of Mechanics, it 
turned out, that the pump with two pistons actually 
raised twice and a half as much water as another pump 
with one piston only, which was connected with it, so as 
to make equal strokes therewith, did in the same time ; a 
difference in favour of the pump with two pistons so re-* 
markably great as to occasion doubts in the minds of the 
Committee, whether the pistons qr bore of the double 
piston pump might not.have been more accurately formed 
than in that with a single piston ; on this account they 
shifted the pistons frdm the one barrel to the other, but 
on repeating the ex^Serimeht the result was the same as 
before ; a convincing proof that the experiment was a 
fair one, and, in fact, the difference in the affect of the 
two pumps can be perfectly well accounted foi^ by the 
consideration, thai in the pump with a single piston, the 
water, after being pat into motion by the action of the 
pump, is suddenly stopped by the change of motioa 
during the detect of the piston^ and has to be again put 
into Bibtton at every stroke of the pump, to the great 
hindrance of the regular discharge of the water ; whereas 
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ia the pump with two pistons the flow from it is nearlj 
t^ontinual during jts action, the one piston constantly as- 
cending whilst the other is descending, and the momen- 
tatn of the water continuing its ascent during the change 
of motion in the pistons, and thus producing the very 
great difference in favour of the performance of the pump 
with two pistons; neither does this putnp ever require 
double the force that is applied to. one with a single pis- 
ton to work it, it being much easier to continue a motion 
when commenced than to renew it perpetually when in- 
. terrupted as it is in the pumps with one piston only. 



Method of making a double Spring to a Door, enabling it 
to open inttards or outwards. 

By Mr. J. Stone, of Warwick-street, Golden-square. 

. Witb an Engraving. 

From the Transactions of the Society for the Encou- 
ragement of Arts, Manufactures, and Commerce. 

The Silver Medal and Five Guineas were voted to Mr. 
\ Stohe for this Communication. 

Having invented a double swing door spring, I have 
herewith sent a model of a door hung upon this princi- 
dle, which I submit to the Society of Arts, &c. for their 
inspection. 

Reference to the Engraving. 

Fig. 1 (Plate II.) a double spring affixed to a dodr, 
by which it opens equally well inwai^ds or outwards. 
ab, Fig. If two barrels, containing two spiral springs on 
one axis, wound contrary ways : this axis is squared into 
the spring frame c c, to keep it from moving round, and 

. . at 
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at etich etsA U n pivot, trhloh enters into the door t ih^str 
pivots keep the door from being forced away from the 
springs, so that their action is always certaio. Two brasff 
plates dd are screwed ort the door to receive the pivots : 
the pivot holes are open at the back, as in Frg. which 
i» needrul, to get the door on to the springs ; for the 
springs being first screwed on the door-post, the door is 
6pened at right angles to the dour-franie, and then slid 
(in. Tlie door is hung on pivots; the bottom pivot U 
fitted iiito the door at e, and the top pivot is rivetted 
into a plate of iron screwed upon the top of the door, 
and enters the door-frame at y« The pivot lower bole i» 
of brass, and screwed in the floor, coincident with the 
axis of the springs. The i^^le is turned a little wider at 
the bottom, to hold oil. There are stops on each .barrel, 
kl, Fig. 3;* the stop k is on the lower barrel, as Fig. 1, 
and prevents the spring from acting farther than to shut 
the door, and the stop I on Uie other side of the upper 
barrel is to prevent the spring from acting farther than 
to shut the door the other way, by which means the 
springs remain wound ap enough to hold the door when 
shut with the required ftrmoess. m m are plates screwed 
on the door after it is hung, to catch in the hooks o and 
Pj by which the springs act on the door; when the door 
opens on the side n it carries round the barrel A, Fig. 1,* 
by the hook p, Fig. 3, as shewn by dotted lines, and , 
when open on the side m it carries round the barrels. 
Fig. 1, by the hook 0| Fig. 3, shewn also by dotted 
lines. These springs being thicker than the door, the 
extra thickness is let into the spring plafe add door-^post.^ 
as shewn in Fig. 3, and by dotted lines in Pig. I, bf 
which m^ans the door ties fiat against (he dobr^'poM Wbetl 
open. ^ 

A Cer- 



On cleaning and pamting S^fsh^Windom. 411 

, A Certificate wab rcceiv(>d from Mr. J» Tonkin*, of 
3«vU Hill|SQUthainp(oni dated February 4, addressed 
to MiV Sione, informing him tliat he bad remitted bioi 
S/. for one he had received, and that be thinks the |i|r 
v^utioQ a very good one, and sqch as most succeed, 

%* The Society, besides baviiig in their Repository a 
model of Mr, Stpne^s double door spring, have likewise 
|iad one of the doors of their bouse, which is most fre- 
quently used^ hung in the above manner, with one of 
xhem affixed to it, a^ a farther proof of its efficacy, iind 
v^Uh the most complete success. 

'Method by which Sash-Windows can be cleaned or painted 
mthout Danger to the Person employed. 

By Mr. C. Wilson, Worcesier-^treet, Borough. 

With an Engraving. ' 

from the Transactions of tl^e Society for the Encpu- 
ragement of Arts, Manufactures, and Commercjs. 

jFVVe Guineas were voted to Mr, Wii^soji for thi$ 
Qommunicationf 

J BEG leave to lay before the Society of Arts, &c. mjr 
invention of a method by which sash-windows may be 
saboDg as to be cleaned oi^pain ted without danger t9 
tbe person employed. By this means many lives may be 
saved, and accidents prevented, besides a- general adv^o^* 
tage arising to tbe public* 

Refbrence to the EwORAVrNG, 

Fig. 4 (Plate 11.) is a' section of a sash-window frame, 
the sash-lines having rings fastened to them to hook on 
* , to 



48 On destroying the Blue Insect. 

to or off the bead of a screw placed in a hollow made in 
the side of a sash, as at q and r, at the bottom of the 
grooves which are'^also made in the sides of the sash for 
tiie line, and each screw head is 6ush with the surface, 
so that the rings cannot get off whilst the sash is in its 
place; $ and t represent the lower halves of the bead and 
middle slip, one of which will stick in its place, and the 
other can be fastened by the screw v; these will take out, 
so that both the sashes can be taken into the room, and 
the srtsh-lirie separated from them ; and they may there 
1>e cleaned or repaired without the dangerous trouble of 
going outside the windolv. tr a; is a section of the sash 
and pulley shewing the ring of one of the lines Ining 
upon the head of the screw in the hollow of the sasfaji as 
before described. 



^n easy Method' pf destroying the Blue Insect that breeds 
on the Bark of Wall Trees, and causes them. to. canker 
and die.^ By Mr. Petee Barnet, Gatdener to Lady 
Elcho, at Jmisfield. 

From the TaANSACTioMs of the Caledoniait 
Horticultural Society. 

May 1807, when I entered, as Gardener at Alder- 
stone, near Haddington, many of the wall trees were in- 
fecied with the blue insect. In particular, there were 
two golden pippin apples so overrun, that I was going to 
throw them out, or at least to cut them over, and re- 
cngraft them in the following Spring. 

During the AVinter, however, I resolved to try an 
experiment for the destruction of the insects and their 
eggs.* i collected a considerable quantity of chamber^ 
ley ; ^nd when it bad been kept for several weeks, I one 

afternoon 
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afternoon unnailed the affected trees, and with the gar- 
den engine washed theni with the stale ley. It was after 
sunsety and so bard a fro8t> that'ilie liquid was soon con- 
verted into ice upon the branches. I nailed the trees 
again to the wall^ and at this time took no farther notice 
of them. 

In the following snmtoer, the tre^s nrfade fine wodd' 
ctery part; and the next year again, (1809), they bore 
the be&t crop that I eter saw* and they are fifow a 
healthy ftsany trees in the garden. A few af the vermity, 
indeed, still appeared, which had lain concealed aboulf 
the sptirs '; btft Wbere the stents were cl^ati, there were 
Attrie lo^c^eeA. 

I intended' ta have repeated tbe eirpefrntetii oh !hef 
^tD€ trees dvttlhg the past winter, as the itisecsts seeoli^ 
to be on the irrcrease : bm my removing to^ Atiris-' 
field in: Novebibet I^st, ha^ prevented it. 

Uete, hpwever, I have aibple rbom for th^ sam^ sdtl! 
of eitperrment ; as nearly one-faatf df the trees ifn* thii 
gstnttn, are affected, and severely injured by^ the same 
ittsfeet. I intend to have recotrrse to the above remedy ; 
and stiall comtflunreate the result. 

Meantitte, a0 the e.Yperiment is veify simple, and witbint 
^e resttk of every OM, I tfafoogbt it best to comniutticatei 
it whhout delay to the Socrety. 

JUditiawd Hemarkt fiy Mr. Barnet. 

In tbe course of winter 1811, I re'peated the etpeft*' 
mooLt witb cbamber-ley on several fruit-trees here; and 
have ainee had the satisfaction to find that they Me tti* 
tfrely fteed of the Wae insect. It does not appear,, how- 
ever, that the applying of the liqttor in the time of ttM, 
h necemry to it^ strccess ; trees washed in fresh weHlher^ 
fcerng eqcraHy cleaned by the appi'icatiotf. 
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. . On destroying Wasps. 
By Mr* 3 OBV MiTGHEhhf Moncrieffllome- 

Troth the Transactions of the Caledonian 
Horticultural Society. 

Having been much troubled with wasps at this place, 
I have made trial of several methods to keep them under* 
Destroying their nests is most efficacious; and the foU 
lowing simple way of doing so, I have practised for se*<^ 
veral years past, and find it most beneficial. , • ^ 

The method I take to find out their oests^ is by ob^ 
serving, in a quiet sunny day, the course of <ihe , flight gf^ 
tiie wasps from the garden, following theqi.^ps £ar as I 
can observe them flying; then waiting tiU^.oVhers pasii 
the same way, following them likewise; and so 9D aintil 
I reach their habitations. Having marked the place; in 
the evening, when l~ think they are all in, I come pro^ 
videdVith a lantern and candle, and a match of damped 
gun-powder, made in a roll on the end of a small piece 
^9f wood ; I light it, and it burns like a squib ; and in- 
troducing it into the hole, I put my foot 00 it for a few 
sainutesft I then dig until I see the works, and hi^ving a 
panful of water ready, I throw it upon them, and work 
it all together like mortar. When the nest happens to 
be on a bush or tree, I hold the match below it, whea 
the wasps soon fall stupified to the grouhd> and are de- 
stroyed In the same wajr ^s above* 

When I began to destroy wasp-nests in this way, { 
have in one season, and within 300 yards of the garden^ 
destroyed upwards of fifty nests, whhout getting a stingy 
or passing a single wasp. They are ^very season dimin«: 
isbing in number, and I have not the smallest doubt| if 
every gardener .were to use the saioae method, a great 

\ many 
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miiny, fine fruit would be preset ved, as well as honey- 
befSi wliich are much destroyed by wasps. 
; In the cpoimon way of hanging up phials against trees, 
a great 'many wasps may be enticed into them ; bnt still 
^ the hive is breeding more. Large white glass phials, 
however, are iisefu) for destroying the largt black flies^ 
which are likewise very destructive to peaches. I pat a 
little jam or jelly into them; 1 find it has a good effect 
to entice them into them ; and this is the only method I 
have found to keep tbem uitder. 



On destroying Caterpillars, removing Mildew, Sfc. 
By Mr. J OH s Kyle, Blair Drummond. 

From the Tuansactiovs of the Calbdonjan 
Horticultural Society. 

^A.S^to the caterpillars on gooseberries, I have tried 
many ways. The only way that I go^ the better of them 
was to take them at the first appearance, which is seen 
by small holes in the undermost leaves; pick off thele 
leaves, which is soon done. 1 have commonly had to go 
over them a second time ; but by so doing I always pre- 
serve the fruit and the bushes from beirfg hurt. 

But now I have fallen upon a better way. When the 
leaves are ixiljy out go to the cow-dunghill, and take the 
cow-urine ; water round below the bush, on the surface 
of the ground, but not on the bush ; it will in;) prove your 
crop, and free you of caterpillar. 

The Mildew on peach trees is occasioned by a very 
destructive insect. I was very much hurt with it here^ 
and tried several wayjs, bnt could not get clear of it till 
I watered, the borders with cow-urine ; and^for\nine or 
ten years I. have not bad the least appearance of it. I 
_ Ha' give 
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give them a tratering at the winter dressing, end of No* 
vember, or in December, and then another after they set 
a-growing. I likewise do the same to the vines^ and £ 
neter miss a good crop. * 

As to Hot-beds^ I make the beds wiih moss and dung; 
I take the dung new from the stables: lay first about a. 
foot and a half of dung, then a stratum of peat*moss 
about four inches, and then dung about six inches, moss 
four inches, and dung, and so on till I make the bed a 
proper height, giving allowance for sinking; and iaiess 
tbdn three weeks it is ready for the seed or plants. 1 have 
used this method for several yiears with great success, and 
it makes fine manure. The moss must be broke siQall, 
but it is not to be expected that every gardener has it in 
his power to get proper moss. 



Composition of an unchangeable Cements 
By ilf. Th£nard. 

From the Bulletin of the Society d'Encouragk- 

MENT. 

I^HE following cement has been used with great suc-^ 
cess in covering terraces, lining basins, soldering stones, 
Sec. and it every where resists the filtration of water ; it 
ts so bard that it scratches iron. It is formed of 93 parta 
of wel) burnt brick or clay, and seven parts of litharge 
and of linseed oil. Nothing can be more simple than its 
composition or the manner of using it. The brick and 
litharge are pulverised, the latter must ahnrays be reduced 
to a very fine powder; they are mixed together, and 
enough linseed oil added to the mixture, to give it the 
consistence of thin plaster. It is then applied in the 
manner of pl^ster^ the body that is to be covered herng 

always 
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always previously wetted with a sponge. This ptecaa«» 
tion is indispensible, otherwise the oil would filter through 
Vhe body, and prevent the mastic from acqiiiriag the de* 
sireable degree of liardness. When it is extended over 
a large surface, it sometimes happens tp have flaws in it^. 
which must be filled up with a fresh quantity of the ce^ 
ment. In thi^e or four days it becpmes firm. 



On tempering Copper. 
Prom the ButLETiN of the Societe »'EHCOtiBAOB- 

MENT, 

Jt ha^ been supposed, that the ancients by tempering 
their copper, gave it a degree of hardness equal to that 
of steel; but it appears from the expertm«nts of M. 
Mongez; of which he gave the details in a memoir whidl 
he read to the Institute, that the immersion of copper in 
cold water when red hot causes no sensible change in the 
metal^ as far as relates to its hardness or softness; and 
that besides, if the ancients did possess the art of hard** 
eoing. copper, it was not by any mixture of iron or 
arsenic, since in the antique copper instruments whicli 
have been analysed with the utmost care, no arsenic has 
been found, and the small quantity of iron that was met 
with, did not exceed what is frequently contained in iU% 
eopper of commerce. 

As to the bronze, which is formed by a mixture of 
eopper and tin, ti\e effects of tempering it are not th(| 
seme, as the facts discovered by M« D'Aroet tend 10 
prove. 

This able chemist having ibund by analysis the com* 
position of the in«tal of which the cymbals are formed, 
that are manufactured exclusively at Constantinople, he 

made 
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made f(ome which at first appeared to be similar to tfaeoi|i 
bot when he attempted to finish them^ they fell to pieces* 
After $evera! fruitless trials, he discovered that by making 
the bronze red bojt and tempering it in cold water, he 
could render it ^o soft as to bear working without trouble, 
as w.ell a9 polishing, chasing, engraving, &c. It was 
easy afterwards to restore it to its original hardness, bj: 
beating it again, and suffering it to cool slowly. 

This discovery has been applied to the manufacture of 
bell-metal, by which it is thus made to bear the strokes 
of ^he clapper, and without this precaution the metal 
shivers and is split by the pressure. 

M. D'Arcet h.as made cymbals, and other similar ia- 
ftruments of percussion, of as good quality as they "were 
formerly made in the East. 

■ The Institute, in consideration of the labours of M# 
D'Arcet, has resolved to add the art of manufacturing 
metaliip instruments of percussion to those already p.ul).<? 
lisbed by the society, requesting M. D'Arcet to take the 
charge of editing it. 



Method o/, making cl Rellicle composed of Milk and Vinegar, 
which may be used in Writing, Printing, Xc. 

From the Bulletin DE Pharmacie. 

This pellicle is obtained by the mixture of two part^ 
of milk with on<? pf vinegar, which is exposed to a de- 
gf0e of heat sufficient to coagulate the milk* The licjuoi; 
h tb^n.filt^ered. through paper and produces, an acid which 
is tolerably sti-ong, and perfectly colourless. 

This vinegar retains hs transparency and limpidity 
,iiDtil tjl^e eighth day ; it theq becoipes jturbid ; it dears 
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again fifcer some days, but pot perfectly, iind precipitat- 
ing a whitish sediment ; the liquor then acquires an ap- 
pearaace similar to whey, not well clarified. The twelfth 
day^ certain filaments form on the surface^ Which adhere 
to the sides of the vessel^ and converge to the centre 
until they form btit a single body; 
\ I^rom that time the substance acquires a degree of 
Consistence, and before the thirtieth day, is as' thick as 
abdiit twenty-two millimetres and a half. In this state/ 
it ^tt taken out of the vessel and spread upon paper to 
Ai^. This substance which is nearly six lines thick, be- 
comes as it dries thinner than gold betters* skin, and 
cat^not be broken without force. It sticks so hard to the 
piiper, that it would tear, if the paper were not moist- 
ened when it is detached from it. 

iThjs pellicle being insoluble in water at any' tempera- 
ture, unalterable in the air, and resisting many agents 
arid re-agents, appears to be susceptible of application to 
' Various purposes. It bears characters of writing and 
printing; its transparency renders it proper for covering 
pictures and other valuable objects, it may also be used* 
for tracing, and instead of fine parchment ; but in dry 
iireather it will hardly fold without breaking. 
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Account of ike Method used in Germany for. polishing 
Wood,, Bj/ M,. Marcel pe Ser^ues. 

From the Ahnalbs des. Arts et MANUBnicvirRrs. 

In the first place the Germans are careful to join their 
vrood very neatly, and to mak^ the surface very smooth, 
because.if the varnish brin^^ out the beaijity of the wood, 
it does, the same by tlie defects. . When ttie wood is 
^nce well polished they prepare the varnish. 

For. this purpose, tbey reduce to a powder some. of thf^ 
yurest shell lac, that is to saj^, very transparent, and dTis^^ 
solve it in well-rectififd spirits of wine; they Ud4 in a 
retort,, double the quantity of alcohol to the lac em- 
ployed, and expose it to a h^at of about fifty degreeaf 
Reaumur. They are careful to^agitate the mixture every 
three hours, until the varnish has acquired the suitable 
consistence ; if it does not appear of a sufficient consist- 
ence, they add a little more pulverised lac ; if on . the coQr 
trary it is too thick, they mix a little more alcohol^ being 
ifareful to agitate the mixture until it is of^ the right; 
thkkness. 

This varnish has no peculiar quality, except that it 
contains no turpentine, nor any other body that renders 
the varnish gluey, and liable to crack. 

They apply the varnish with a piece of fine linen, which 
is formed into a sort of pallet. The workman is previ- 
ously provided with a mixture of two parts of varnish to 
one of olive oil, in which he soaks the linen, and then ' 
rubs it over the surface of 'the wood with great force, 
and pressing very hard upon it, but always in the direc- 
tion of the fibres of the wood. 

' He begins afresh, by moistening the wood again, 
tintil the virhole surface of the wood is covered with a 
, slight 



•Itgbt coat of tamisb. > Wbm the wood ii well moist* 
toed i^iib the v«niisb> they le'ftve h to dty^ which h doetf 
very quickly, and tbiey then apply ^second ooltti a fhirdi- 
^nd even a fourth if Mt^eMary* Wbeft the muhh ii 
perfectly dry tad tiar.d, they gWe it the lottre ia the? 
manner following. * 
- Tiiey steep a piece of fine line* i^ a miittaife of 6)}ye 
oil and tr-ipoli r^oeed to powder>- and rob the Woodf 
liar4 with it until the varaish has acqdired ibe prOpef^ 
degree of bcHtian)cy» Then %f> give it the last polifsh, tbejr 
mh it; witb a piece of very soft. linen or very.fidef soft; 
leather. * - ■ ' 

' Tkis vamish may alio be applied with t bfoslhy on 
bodiite that do not ofi^r an evew sol'faeey dnly it nttrst- 
tlu*o be made ihvnner by adding a g^eatei' pfopofticih oP 
alcoboL |t may aftetf^ards be poKtfhtd inf the ftiaririer^ 
above described. 

" When it is applied to bodies of great surlace, it is 
es^ntial that tbie Varnish be made as thiti as foi bodies 
in relief, becmnae as it dries quickly, the edges of the 
parts that are first laid on .would acquire a degree of thiclc* 
ness, which could not be reduced' in the polishing. 

liitttly^ artidl^ Ibat lire turned in wood, may be Vaf«< 
ifisibed Md pohahed ia the saiiie tdanner ^ven in the lathe. ' 

The Offty ioieMveiilenee att^ndiftg this Vartii:»h is> (hat 
ilgive^ tbe Wofod a brownish eolour, which is no iiMM)^ 
vMletica whe#e A d^p colour h d^ir€^d; tthd f^t Wbicb 
it in tkHdk wted in vaftiisbing iltahogany and ¥he 
walnut and cherry-tree woods. But wbeil the wood id 1^ 
kept a light eobtti', 1^ t«r«iiih k made ia the 
saftte B&einkkev/ toiy tiistetfd <>f the lacy they use eopri gckttt 
tfis6)ve4 in- the alcobd?^ adding fo it sooiifetimed a little 
dMphof or ettier* This ViMraisb aNiy be^iipplled HfMtk * 
•uetf^fo tn^ay ditfeiMi k>r^ :^ 

¥M.. XXVII.— SscoKD Srries. I Some 



59 . .On some Chemical Procmes 

V> Som^io&tbe yiemia m^rs/i dissolve ihexopal'by es^ 
yosiag it.tp the aciioiisaf the iv^pour of alcobo!, aa4 
^om^iQi^s lli^y ^k^oIquf ihe copal . varaisb, which is nqtn-^ 
^^Ily coioQirlfs^, .wAb.any ii^ tU«y.iwi«b to gisre.loJt^ 
aa4 tJbey do not seem to »se aoy spifits of torpenttne to 
dijMoIve the copal. 

f.'^By (lus method • of . apply ing varaisb to w«^d, it pene- 
t>^^|e9 socCQO^etely i;itd the grain that, is almost Impos* 
sji^e to<<it)ack it. So that when scrapi^d eveo witii..a 
dbs^rp/instrittiiep't, if: tjlie traces, be not very .deep, the 
polish may be restored by bard rubbing with a soft piece* 
of li^D. .... 
^•Tlie gloey varnishes have; notMbift ^advanlage^ : since 
they; do}n9t:peQetriaie> so X deep; iDto>;tbe substance of.the 
^9.0.d/^tlid afscratch will 4ak^ thw; almost clean off, ia 
auch a mannei^ that no friction will restore the polish. 



, >: ' ••• r > : ' n- , > *i 4. ,v . . 
iNotice QtfsQme Chen^cal, Processes employe^ in Hollands 

*From the Bulletin DE LA SocifcTis' D'ENcotr- ' 

.GUY/tON MQftVEAU, ha^ pnef ente4 ^ tjie, So- 
fiiefy^, a^Gei^iQan ^work;, .iQti^tuIed, . *f jpeipcription . of ,some 
IMuMfiNstures.frofn Cbeniical Pr;Qducts,; a^d Wr\er9H9^'^ 
eal and Tc^bpQlogi^l. Qbserv^t|j>ns, made, during, Toiir . 
i^yEiiglaalel ftnd Seoila^d by^M.iHF^^r^ .cpws^llQr of jJie 
lylj^esrtp |he >King of Prussia, ami member of sexei:al 
]^l|^df5acieti^9,:8Mp.rr i . • r . » . . - : 

t^Thv3iwprl(M\^ii;h' vias publlshi^d i^ ,]793,v qan|ai$^ a 
vfry sutccaAci^' f^ciCoii^nt of S9t|[)^.c,^^fofil,|>c<^esse9. $19* 
pifiy^fi^n Holiaod^apd,\f hich ti^ author coIifctedidRdf]^ 
h^jt^ Btay in^Amstf^rdain in; l^^ft* ..He' vi.sited>th^^p];iQci^al 
manufactories ia tljf^t tQW/), and lolipwed .tl^ <|p£ra* 

I - <ioo* 
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tl©ns practised tiitBem. We may therefore place some 
c'oiifidence' ih'the 'processes' be 'dieficribesy and althotfglt 
the arts b&ve made great prbgress sJoce the period of thd 
aiithor's ti^f'eUy wie do not -hesitate to publish* two of 
these processes/the refirfing of camphor and the suUiJt 
inatibn of cinhabar or vermiHion, becatise they are least 
Ifnown, and* the Dutch practise them exfclnsiveJy. We 
do not, iio^eVer, by any means pretend to vouch* for th^ 
accuracy of these •f)roceises, which may probably require 
io' be repeated ; it remai'ns for e)cperience' to e^tablidh 
jfietr advantages. - . . . . • 

, Method of nfining Camphar. ^ 

' It is well IcBown that camphor comes from Tndta in 
Ji'if/e' bails or masses, commonly charged with great iiti9» 
panties and packed in cases. The Dutch are the only 
/people who now. purify or refine it. . i r . ); 

' Camphor might be sublimed alone and. without any 
mixture; but as it is always mixed witfarbaira and wool, 
-ahd /ragments of wood and s|d*aw, and as these substances 
disengage during the subitraatioii an • empyreuipatlc 
4>il, which would give a yellow ^colour to the camphor, 
they usually add «omet lime oi* 4;halk; in the proportipji 
of two oances to the'^ound 6f camphor. After tjie mix- 
ture is effected rn;^ an ircm^^mortar or a small ba»d-»miU, 
they piii about twof pounds and a fialf in weight pfJt, 
into each subliming. vessel. These, are black. glasa hot- 

^tles, with large necks and pf a rouifid form, a certain numr 
ber of which are placed near each other on a sand ,bath 

-over a stove' appropriated, to this purpose ; they are sunk 
into this sand to: the depth of some inches, and, arci slightly 
Btdpplfd'WHh cotton or tow ; :underiieath each Mnd balh 

^ is a fire-place and ash^boie ; ^ ift Js heated every moraing 
with tiirf reduced to charcoal, in; sufficient qwasktity .40 
; } ^ 12 last 
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\9^t^iu^ i^y, for qvery pper^^tion h completed io j^dajTA / 
|tis begoB Ij^jr making .a brisk fire, in order, to pat tbe 
caipphor ia a state of fusion ; the vapour that is djisco^ 
g^ged rist's {a the neck ; it woqld fall down agaia 'm 
^rop; witbia the vf:ssel and cause it to burst, if tbi^ 
<:onyeiMeqce were not prevented by .covering each bolilif 
lyith a jconic;^! cap pf tinned iron, which is, charged wi.tU 
li'aroi s^nd, and under which the cainphpr h coll^q^edf 
9y tbji^ method, there 19 no loss ev^n if the bottle break* 
Ji^ben jlhe camphpr is lL(]uid lenough, and all the bun^iT 
dity it contains has evaporated, they take off the saQ4 
above the cap, and often even the cap itself; but they 
immediately replace it by a fresh one, having a hole ia 
the inidille, for the admission of an iron tool to stir Ihe 
ttixtare contained in the vessel; The' oampfaor as it v64 
latilises adfaeres to the sides of these caps, where it fornf 
a transparent mass. AW access from the external aiy 
nust be carefully prevented. 

< While the^aps are changing, and at the moment wfaea 
thewUimatton commences, the fire is diminished.' It 
is kept up all tbc^ dagr at a suitable heat, and moderated, 
jf necAssary, by means of registers. adapted to the ttovew 
(From time to time the. workmao lifu up the caps and the 
cotton stopper, in order to reach the bottom pf the vessd 
;iri^ att iron rod, intended to open the passage of «the 
jieck, which the volatilised eampfapr tends to obstrvet^ 
-towards ithe end of the operation the caps are taken oflF 
entirely. • 
They pet ceive that the sublimation js terminated wbe^ 
the camphor begins to melt on the s|de0 iof ther vessel^ 
the bottle is then taken from the sand bath and' left to 
cool, and they break it in order to obtain the lofif of 
isamphcMT, which tbey wrap in blue paper. Tfiere atiii 
f ^rnaiiM i^ch camphor ^ttoefaed to the fragmekiis of 
; . .1 glass; 
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glass; find as it would be too troublesome to take it off with 
% knife, they throw tbe fragments into a very deep copper^ 
boiler, which theyeover with a round cap of the name 
metal and plac^ it on a stove; the camphor 8» it volatili* 
^es adheres to the sides of this cap, froni which it is easily 
removed. 

' Sublimation of Cinnabar or Vermillion (red sulphuretted ' 
Oxyd of Mercury). 

In thje establishment which M. Ferber visited, thejr. 
I,ablimed the vermillion in thirty-six or forty-eight hour^^ 
ml-<\rge vessels, each of which contained l/QpoMndsof* 
I9[ief Qury $ind $0 of sulphur. These are the* proportions 
tbat w.ere described to him; the proportion pf mercury 
^joweve/ migitt be augmented, end the cinnabar would 
then acquire njore brightness. 

They begin the operation by melting the sulphur in % 
ferge iron kettle, the mercury is added to it by degree^ 
and they mix the whole with an iron spatula ; they then 
pou^r the mixture upon cast^irori plates, placed in the air, 
find when it is coo] separate it into small portions^ which, 
are put into liule stone pitchers. The large subliixiinj[|^ 
<rrucible or vessel, is .made of white pipe-clay tp resisf 
iire, and glazed on the inside with common .potters var-> 
nisb ; it i$ of a round form and a little widened, the edg^ 
fs made flat, to receive a lid or iron plate, and it is about 
five feej high, Tbie prucible entejrs the stove to Jiearjy 
half its height, and is thus exposed to. the immediate 
effect of the heat. Jt is surrounded by ^ large iron ring| 
placed flat-ways upon three bricks fix^d at equal distat)*!- 
ce;8 pn the edge of the stove by m^ans of a little clay. 

This ring serves as the base to a very thick layer of pipe-j 
flay, mi^^d with chopped wool and covered with irori 
gliPjgp, ia portion of which jByrrpunds the part of the crur 

cible 
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ciblc that stands out of ihe stove; the upper ed^e of thJf 
layer forms a trench into which the cinnabar falls', whiclf 
esc^pies out of the crucible notwithstanding the lid which 
-covers it. These preparatfons being completed, they 
beat the stove with turf, and aiigment the fire by degree's 
until the bottom of the crucible is red ; they then throw 
inio it the mixture contained in two of the small pitchers 
before mentioned ; at first it prackies as it burns; when 
the workman Judges that enough of the sulphur is burned, 
he covers the crucible with a very thin 'plate of ca&t-iron ; 
the Same is immediately extinguished, and the cinnabar 
begins to sublime. 

In order to be certain that the plate fits closely, they 
pass over it a stick, to the end of which a ducat is at«- 
tached ; if the vessel be not well closed, th^ gold becomes 
white. From time to time they lift up the lid with a 
pair of iron nippers to. lei the vapours escape, and to let 
the fresh air penetrate into the crucible, that it may not 
break : the cinnabar fixes on the edge and under the lid, 
as being the least warm place ; when the workman judges 
t1ia{ there is enough of it, he takes off the lid carefully 
and detaches the cake of cinnabar with a pointed hani- 
mer, at the same time he puts upon the crucible another 
plate, to which a fresh quantity of cinnabar adheres. 
The coolness of this lid and the upper part of the cruci* 
b]e, greatly favour the sublimation. At the end of tbree 
or four hoprs, according as the operation i* more or less 
accelerated, they stir the mixture with a thin stick, t^b' 
keep it from burnings and. they cast a fresh qut^n^tity of 
sulphur and mercury into it until the whole is sublimed. 
They then extinguish the. fire; when the stove is coM 
they take oflf the crucible, and scrape the cinnabar which 
may happen to remain on its sides. They afterwards 
idqt{)ch the loaves of cinnabar from the plates, and prfe- 

serte 
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serve tliem entire for the sake of ditpatcb, or dse they 

break them. 

f Winter is more. favou|rable than sunoier for the.snbli- 
,p)ation of cinnabar, because the upper part of the vessel 
is cooied byjhe external air. These vessels will serVe 
for several operaiions. 

The cinnabar is pulverised at Saardam, where there afe 
a considerable number of mills for grinding colours, dye- 
ing woodsy 8lc. The operation is performed, by placing 
it bejtweeo two horizontal mill-stonesy which vary im 
thickness, hardness, and are placed more or less close 
together,^ according to the degree of fineness desired* 
The 'operation is repeated three or fonr times by moisten- 
ing the pulverised mass with pure water. It is said, thai 
. the colour of the cinnabar is so dazzling, Ihat a particular 
, iqrt of glasses are necessary to distinguish its different 
qualities, without injuring the^ sight. 

.The finest serves for naaking sealing-wax. They fre* 
quently {uix it with n^iniuni. 

List of Patents for Inventions, S^'c. 
(Continued from Vol. XXVI. Page'SW.) , 

^amvi;l John Pauley, of Charing Cross, in the 
coonty of Middlesex, Civil Engineer, and Durs Egg,. 
of , the Strand; in the same county. Gun Manufacturer; 
for certaUi aerial conveyances, and vessels to be steered 
by philosophical or chemical or mechanical means, and 
v^hLch means are also applicable to the propelling of ves- 
sels through t-he water, and carriages or other convey- 
ances by land. Dated April 25, 1815. . 

Jacob Wilson, of Welbeck-street, in the parish of St. 
Marylebone, in the county of Middlesex, Cabinet-maker 

and 
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%hA V [yhcA^ef efi for certain ttRt>tt)vemMU Id bedstifadl 
aDd bed-furniture Dated April 27^ 131.5. 

William BusHi the younger, <jf Biiffroh Wolderr, in 
khe county of Essex^ SurieyHtMA BurM^r; for ft me^ 
thod for prevetrlitig fiecidems from h6r«es falling with 
two*wheded carriages, especially • Ort Bleep declivitiesr^ 
Wtrperior (o any hitherto known or in nsef. Dated April 
69, 1815. 

Peter Martineau, junior,? of Canonbdi-y-hbuse^ 
Islington, in the bounty of Middlesex, and JoHfr Mas-*' 
SfilfEAU, juriior, of Slamford^hill, in the said cortntyj 
Oenitlemen^ for their new method or methods of refinitt^ 
and clarifying certain vegetable substances. Dated May 
8,1815. ^ 

CriABLEs Pitt, of the Strahd, in the cify of W^st-^ 
iwJn&ter sttA coriftfy of Middlesex ; for his method of 
methods for the security and saf<fe C6nveyance df ^tntiH 
parcels ahd remtttadces of property of every Bescrip^ion, 
and also for the security in the formisrtion or Itp^^ndnge 
of shoes. Dated May 1 1, 1815* 

Samuel Pbatt, of Nol 119, Holborn-hill, in the 
county of Middlesex, and of No. 40, Holborn^hill, in the 
City of LondoOi t'runk-mak*?; f^t a wardrobe trunk for 
travellers. Dated May 11, 1815. > 

JokN jAltfES "AlEXAKDEE MACCAR'TRt; of Affittg- 

fon'-street, in tlr6 parish of St. George Hanbver-square,* 
iti the county of Middlesex*, Scrofffrtdt ; for a mettiddf of 
pfaving, pitching, of covering streets, roads, cind vriys. 
jbated May 11, 18^1^. - • 

* Archi6alo KuKtLidjc, 6( West Bromwich, i* the' 
cbunty 61* StStfToTd, toudder; f(yr <:ertain improvements 
in the mills used fot grinding ct)jffee, toidlt, and othrt- a(f- * 
llcfed, Dated May 2^, 1815. 
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Specification of the Patent granted to William Sellars, 
of Kimsey JElm, in the County of Worcester ^ Engineer; 
for a Method of spinning and laying of Ropes, Twine, 
Line, Thread, Mohair, Wool, Cottoh, and Silk, by Ma- 
chinery. Dated JuDe 7> 1814. 

With a Plate. 

TTo all to whom these presents shall come^ &c. 
Now KNOW YE, that in compliance with the said pro-* 
vise, I the said Wiiliaoi Sellars do hereby describe anc} 
ascertain the nature of my said invention, and in what 
manner the same is to be performed, by the plans or 
drawings in the margin of these presents, and the follow* 
ing description thereof ; that is to say: Fig, I, (Plate III.) 
is the elevation ^of the frame and pillars containing the 
upper part of the machinery. A represents a pulley or 
wheel acted upon by means of a strap, or otherwise com- 
municating motion to the centre perpendicular shaft 
marked B, on which is fixed a spur-wheel marked C, of > 
an indefinite size according to the work intended; 
D D D arq three wheels or pinions put in motion bjr the 
VoL^^XXVir. — Second Series. K spur- 
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spur-whee] C $ £ E are tw^ rouod (or ^^lareif necessary) 
plates perforated with holes, and the platen attached to 
each other by three equii-distant pillars marked FFF; 
between the pillars are placed the machines as described 
in Fig. of wUioh a froot; s^id «ide ^kvauoa are repre- 
sented in the rhatghl, may be more rtr less in num- 
ber according as the work (nay require. Fig. 2, A is a 
wheel or pinion immoveable, fixed on the lower plate of 
Fig. 1, marked raruvd which imtncrYenble wheel or 
pinion revolves the wheel B, fixed on a spindle or shaft 
marked C, cm which spmdte is pbwd a woriH or wheel 
marked D, giving motl6rt to the rollers marked E E, and 
to the spole above, marked F; G G are two springs bear- 
ing Upon the axis of the rolleiis E E, and the rollers and 
^p(Ae ai'e fixed in the bra^s or iron frame maked H H, 
l^ig. 3. The material intended to be layed, marked a a/i, 
passed froni thei spole fti Fig. 2, marked P, through the 
perforated holes in one or both of the plains ifi Fig. 1, 
marked E, and is received by ttr^ conductor in Fig. 3, 
marked A, from whence it is cqnveyed to a r^ejving 
iSpoie frtarked B, Vv'hich spole peffomn its evolution on 
the spindle^or shaft itiarked C ; D rs A lever Atid spril>g 
which frfogilt^s tile spole, atid tightvtts ot* loo^lis ihH 
twist of the Idy. IPlg. 4, is the plan of th^ spttt*-wheel 
arid pinions ds described in tiie elevation of Fjg i, marked 
C D D 6. ^'ig. A, H a ptan t>f the top" of the tnachine in 
Fig; I, mrfrked ^ fi, Th u^hicfe the plHans F F » are ^xed. 
!^ig.6, is a plan of the latne itt^tcblnery to be put in Aiotiof* 
by toeans of sttikp^, in whit4i t&sfe it tnay be nece^safy M 
introduce the additidft^l r61fel-s tttarrked A A A, atKl whfch 
m^y be ot atiy given siiie According to the that^iaf used J 
the^e'rbllefS arfe pat iti molioti by tireans of the tiprigfet 
Shaft marked B, c6ttlmliYii eating with a bevel wl«*el of 
^heds lilarkecl whieh receives its motion from ho«- 

* • riioAtal 



fy,hicb j^,gl^V^d,^^^^l|dv^l9^, /vr ibe f iupx?s^ of cop^yejr- 
ing the 4flup fl^i l¥?«>P> t^ire^^i tgi a 4:ep^iviiig cj^ 
lindef ar ^pqle. The manoer in. fvhicb the wQi^k is pej-r 
foarmed^ by placing or fixing ^piun flaK, heipp, lb|i*e;Adr 
w^Wf woo], cottQfiy siJic^ or otbfir vtUerMlsiatfnd^^ 
be Jayed japon tbe spole^, df scribed in JPig, ^ marked 
qr on M pi»oy of ib^m as ibe work may require, a^4 
pf>«6iQg 4\>e (s^vieral 9od^ of ihf flg^, beiopi (bxead^ mPr 
balr, woul, c^t^H), silbtf or otber n^«tef\al tbro^h iJm 
Pierfor^^d boles in Fig. 1, marked E £^ or a^ many 
tbem 95 wcens^ry /or the Uy r^uiri^d i the ^nd3 

are then carried through the conductor in Fig. S^.oiaj'keqli 
A, and ^oap4 roupd the receiving und v^hiog .^pole 
in Fig. 3, uttvNd B. The m^aWwry is in any 
woodeo frai0« pf ^ caavenieai; si^^^ ficcpf^ii^. to tbe 
Mk of tbe materi^jf vsed^ ^nd n^ be \yprJ|»ed bj wate^, 
^team, ori^y oit^ powi^r. 
In witness w^bweqf. Sic. , ' • 

-, ,-. ^ •• -- .- . ■ ■ ■■ ■ ., r-;-4 

Specification of the Patent granted to HEN^Y Houljos- 
WORTH, of jinderstou, near the City of Glasgow, Civil 
Engineer ; Jbr a new Method of discharging the Jfir, or 
Mr and cpndemed Steam^ from Pip^s used iu the Con* 
mjfance of Steam^ for the Purposes of heatinjg ^,uil(iin^ 
or other Places. Dated March 19, 1815. 

With a PJ^e. 

TTo ^tU to whom these presents shall come^ S^c. 
Now Know YE^.that in co^ipliance with the said pro- 
viso, J the «aid Jftenry IJouldswor^h do .^le^eby declare 

K 2 ' that 
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that my daid invention is'described in mannrer folfowing; 
that is ta sajr : My inveritWn con'siits'fe thc"iippRcati6ri 
bf the force obtained by th^''e!rpatisi€m itttd^oW 
of the pipes cOnveying^team, by the i^xpdhsion and 
contraction of other pipes or vessels, btirs' or I'Ws, con- 
liected with the pipes for conveying steam, tbieflfedt and 
regulate the discharge of the air,* or air and condensed 
steam, from the steam-pipes aforesaid ; and 1 apply this 
expanding \ind contracting force to regulators for dis- 
charging the air, or air and condensed steatn, in dillerent 
methods as circumstances may require, such regulators 
may consist of cocks or valves, or other machinery now 
commonly employed; my usual methods of applying the 
af<Kesaid force to the moving of these'regoTators are as 
fdlows: 

First, let A B, Fig. 1, (Plate IV.) be a pipe for con- 
veying steam, and used to warm any birilding or other 
place reqiiiring heait; let the end B of the pipe press 
against the wall or other fixture : if the pipe is composed 
of a metallic or other substance, capable of being ex- 
panded by heat, it will on the admission of steam into it 
increase in lengthy so that the end A will have expanded 
to a, or approached nearer to it than it was previous to 
the admission of the s^eam V bed is a be!)t lever move- 
able upon an axis at c; the end £ of this lever, and the 
end of the pipe A, are connected together by a rod or 
link be, furnished with joints at each end. From the 
pivot at dy on the end of the lever a rod is suspended, 
and upon which is fixed a valve g, and below this valve 
a weight A. The- vatve g fits when shut into a seat at f, 
in the valve box C. This valve box is fixed in the po- 
sition shewn, and above the valve seat a pipe J K is 
joined, communicating at A:, with the underside of the 
steam-pipe A B, at or near to the end A. Another pipe 
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I m, joins (he valve bftx below the valve seitt. At it, is a 
stuffing box; tfrroogh which the' rod d f w^rks. The 
apparatus' being arranged as descrrbed and shewn in 
¥ig. 1, *on 'admitting steam into Afi (by the pipe o\ the 
end A will expand towards c, and by its connection ivith 
the^levei^ bed, the end d will be depressed, and' the 
weight % being ihixi allowed to descend, wilt shut the 
'Valve g, and this will take place whc^n the pipe A B is 
either wholly or partially heated, according Co the ad« 
justment of the apparatus, there being a screw at j9, to 
lengthen or shorten the rod d f, according as more or 
lessheat is required. . The pipe J K is made of copper 
or other substance that will allow it to yield, as the pipe 
A B lengthens and shortens ; its use is to convey the air^ 
or ai'r and condensed steam, into the upper part of the 
box C, above the valve. The pipe /m, is to. convey 
away the air and condensed steam after it has passed the 
valve. W.hen the pipe A B has expanded so much as to 
cause the valve g to shut, no more air or. condensed 
steam can be discharged, and. an accumulation of these 
will take place, which will cool the pipe A B in some 
degree, and in consequence it will contract in length 
and re-open the valve, and allow the ai> and cbndensed 
steam again to escape, when the steam (now supplying 
their places) will cnuse the pipe again to ejtpand, and the 
valve will again be closed, and by a continuation of these 
operations, a regular discharge of the air, or air and con- 
densed steam, will be effected/ In adapting this 'appara^ 
tus to pipes used for the conveying of steam, I usually 
make the difTerent parts proportional to the length and 
diameter of these pipes ; that is to say, I make the valve 
g in diameter, from one-third to one-sixth of the diame-i> 
ter of the pipe A B ; and the pipes J K, and Im, from one 
fourth to one-sixth of the said diai)aeter; and I proper* 

tion 
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4ioh.<i«s^tvvQ:pi|rrt« of lUe lever h c.<t .iM .sjuch f|iabxi«r, that 
'tht Fi>ptj(^ of\tl.))e ;pi|>e A.B, when fully boated by st^am^. 
i9^haij.0if>ve t])^ valve g through a 3pape ^qaaL to. twice or 
jlltrice it$ <J^aa)?t€Ji; .'greater nicely in tliese proportlonp 
:I hav« iKi^tJ^und requiejte^ and I v^ry them occajsionall^ 
«ti dirciiiili^ftces Anay nequke. The^^eight A, may t}f 
«i|«al tb fifteen or twenty pbuods, or so much as to "ovcir 
«oiile\tbe fricttt>n (>f the rod df, in the stuffing box 
•idid «hut«)the va]ve g .with certainty. 

SeGQndk) Fig. Q represents a nietliod of applying the 
«]&pM«ive. force aforesatdy to the discbarge of air, or air 
und ciKidensed eteiaotr^ apd which can be applied to stcain^ 
fipits {llaced in an horjaontal, or vertical^ or any other 
{io«iiicin, A represents one extremity of th« steam-pipe 
^die. oiiier end beidg fixed as shewn at B/in Fig. 
whether in an borizont^il or vertical po&itioi>, as numbers 

and 3 ; u b. is a bar fixed to the end of the pipe at 
and x^onoecled by a moveable joint* at to one eqd of 
b )lever b t d:^ this lever oiov^s upon a fixed centre Atc f 
%t d is another moveable joi0t from which {iraceed de^ 

bariormd, with a valve e at its extremity; this valve 
v^hen islnit, fits into a seat; at/; g hi is a valve .box fwt- 
bned to ttbe eod of thei p^pe A> and having a stuffing box 
1^ ft, (m the rod de to n^or-k through,. a,n4 an opening ov 
ktpai^di a)b .^ to take .away the air^ or air ho^ coodejise^ 
•feeatn, >aft>er it has passed the vaive. The apparaiu^ 
^eiog arrsinged as described a4:id shewn in tb^ figor^y od 
fldiBiitui^ jsteatii itito the pipe, the end /A. will b^ ex^ 
fanded towards C ; this will oaaee the b^r a £ to ncjt 
lipanyand move the levet bed in such a i^ia&iifr^^ ^hat l^j 
sts coKinectioB with the valve e, this valve ^ .mad^ 
to apfir^h the seat /, wiiik iihie«aid vfdve saat f is ap- 
yroaickiing the vaJvei wd by this jaeans iJie v»]ve may bf 
Mde to shf»ip wImq ih^ pipe A is vither |»ar% or wholly 

Keated 
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^eated^ there being an adjumriig §crew at tf, td regulite 
the length of the bar « 6, and iherebjr oiuise the valre to 
shut sooner or fater, according to .the degree of heat re** 
quired' in the place to be warmed. 

Thirdly, another method of applying the expat^sftve 
force aforesaid, to regulate the discharge of air, or air 
aiid condensed sfcain, as shewn in Fig. 5, and which can 
be applied to pipes piaeed in an horizontal, vertical, or 
other position. A represents one end of a steaoi-pipe, 
(of which the other end is fixed as described io Pig- 1), 
a b, a tube fixed to the pipe and communicating with kx^ 
the end h forms a seat for the valve c, and this valve is 
fixed in a box rf, e, fixed in the position shewn, and 
furnished with a stuffing box at cf, in which the tube xt b 
is contained ; the branch or opening f, is to convey the 
air, or air and condensed steam, aftei* it is discharged 
through the tube a b ; at g is an adjusting screw by 
which the position of the valve, with respect to its dis- 
tance from the seat b, can be regulated. The parts being 
arranged as shewn, the valve wili be closed by tbeexpaa- 
eioQ of the pipe o(i admitting steam thereit), and the 
regular discharge of the air, or air and condensed steam, 
win be effected by the apparatus just described, tlrat H 
in Fig. S, and also by the apparatus in Fig 2, in the same 
ihanner as described in Fig. 1. The method shewn in 
Fig. S, is particularly applicable in cases where the 
steam-pipe A is of considerable length, ' and its quarntity 
<yf expansion therefore considetabte ; but by enfergTog 
the diameter of the tube and valve, it may be appKed 
♦here the steam-pipe is comparatively «hoTt« ' 

Fourthly, thesaitl expansive force may be applied to 
ffegulate the aforesaid discharge from a «teant-pip€ A, 
Fig. 4, by causing the steam to act trpon and expand am 
*pparattrs connected with the pipe AV b, c, rf, is a tube 

' Of 
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or Vessel of copper or olher metal, capable of expanding 
considerably by beat, and it is fornaed to the pipe A, by 
a branch a; at & is a joint connected with the upper 
part of the tube; c is a stuffing box; d, an opening in 
which is fixed a valve seat^ through which the air, or air 
and condensed steam, is discharged g; e, a rod or bar 
fixed at g, passing through the stuffing C, aud its lower 
end e carries the fixed axis upon which the lever ft, e,f, 
moves; the end k, is connected with the pivot at 6, and 
the endy, with a bar or rod (of copper or other metal,r 
capable of expanding considerably by heal) /A, to tbc 
fower end of which is'fixed a valve, and this valve whea 
shut fits the seat d; steam being admitted into A, and 
through the branch a, into the vessel ab c d^ this vessel 
will expand in length, and the pivot 6, acting upwards 
upon the end k of the lever ft, e, J\ will cause its other 
end f to be depressed, and will have a tendency to close 
to the valve at A, and this tendency will be increased by 
the expansion of the bar J\ h; the different parts of this 
apparatus being properly adjusted, the valve h will be 
shut, when the whole of it (that is the apparatus) is heated,, 
and any escape of air, or air and condensed steam, pre- 
vented^ until an accumulation of these in the apparatus 
shall have cooled it a liltle, and thereby cause the parts 
to contract, by which the valve will again be opened, and 
the air,, or air and condensed steam, again be discharged, 
and this discharge will proceed with regularity in the 
same nanner as pointed out by Fig. 1, 1 have thus de-, 
scribed different methods by which the aforesaid force 
obtained, by the expansion and contraction of the pipe» 
conveying steam, or by that of other pipes or bars at- 
tached to them, may be applied, to the effecting and re-, 
gulatingthe discharge of air, or air and condensed steam; 
but my invention consists in the application of these 

force* 
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forces to effect and regulate such dischnrge* The me- 
ihdds by which the force aforesftid can be applied to the 
purpose above specified are various. Those which I 
have described are what I generally adopt, and will 
readily suggest other methods of applying the aforesaid 
force to the purpose above specified. 
In witness whereof, &c. 



Specification of the Patent granted to William Be- 
KECKE, ^ Deptfordf in the County of Kent, Gentle^ 
man; for an improved Method of manufacturing Verdi- 
gris^ of the tame Quality a$ that known in Commerce by 
the Name of French Verdigris. 

Dated November 12> 1614. 

JL O all to whom these presents shi^ll come, 8ce» 
Now KNOW YE, that in compliance with the said pro- 
viso, I the said William Benecke do hereby declare that 
the nature of my aaid invention, and the manner in 
which the same is to be performed, are particularly de* 
scribed and ascertained as follows ; that is to say : First, 
Verdigris can be produced only by acetic acid, or all 
substances that contain it in a free or even incipient 
itat^* Se<;ondlyi the strongest kinds of acid appeac to 
■le the b^t adapted for the manufacture. In this I io- 
olttde all vinegars or liquids containing the acetic acid^ 
Made from sugar, malt, grain^ wood, or other vegetables. 
Thirdly, videgar^ or the fluids oontainiag the acetic acid, 
can produce verdigris only when applied in the state of 
vapour to copper ; but in this state it will have the <)e- 
sired effect, whether it be by sponges, woollen, cotton^ 
Uaea, or hair-cloth, in fact by all substances that can re- 
tain the aOetic fluid. Fourthly, the particular art in 
Vol. XXVil.—ll^ECOND Series. L making 
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making verdigris id to contrive^ that the vapour may 
disengaged from the substances containing the acetic 
acid, that a sufficient and not too great access be 'given 
to the air, and that the vapours may be allowed to attacb 
themselves to the surface of the copper, which is done by 
moderating the pressure, by interposing hard substai»ces 
between the stratified copper , and the containing sub- 
stance, without allowiug the vapours, which are essential 
in the formation of verdigris, to escape. My procedure 
is as follows: viz. I lay copper-plates alternately with 
woollen, cotton, linen, fell, or bair-clolh, or any other 
substance capable of holding acid, giving, however, the 
preference to a substantial well shorn woollen cloth, 
which cloth or stuiF is wetted before with acetic acid, 
made in any way by fermentation, distillation, decompo- 
sition, &c.; every real acetic acid will answer the purpose, 
though I give the preference to distilled and highly pu- 
rified acid : between each stratification some small piecei 
of wood or other hard substance are put to prevent too 
much pressure, to give access to the air, and to bring 
the vapours of acid into contact with the copper, so that 
a combined operation of the acid (which now attaches 
itself as it were in a distilled state to the copper) and of 
the o;eygen of the atmospheric air takes place. In this 
^ta|e I let it remain undisturbed for some time until an 
efflorescence of verdigris has taken place, which effloresf 
cence appears and ripens sooner or later, according to 
the place where the sheets are kept, and to the tempera* 
ture and co-operation of the atmosphere. The verdigyis 
is then either scraped off or fed before this operatiooi by 
sprinkling the plates or dipping them in water or other 
fluids, as wine, diluted acid, &c. The verdigris is thett 
cleaned as accurately as possible from all foreign sub-*' 
stances, and prepared in the usual way for the markek ; 
' the 
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the verdigris thus obtained will be at great perfection, 
The cloth and the coppev-plates are used in the same 
manner as before described, lill they are worn out* 
In witness whereof, ^cc. 



Description of a Bolt to be used instead of one menthnei 
in a preceding Number of this fVork, ^ 

By Mr. L. Gompektz, of Kennington Oval, Surrey. 

Communicated in a Letter to the Editors. 

Gentlemen, 

X AM desirous of informing the publJck, that I have 
contrived d bolt to be used in the room of the one ex- 
plained in my Specification of Sundry Improvenients in 
Carriages,'' &c. inserted in vol. XXVI. p. 201, and Figs; 
6 and 7, Plate VII. of the Repertory, which I think fai* 
superior tathe method described^' and is as follows. 

Instead of letting the bolts pq work backwards and 
forwards parallel to the slider c, let the said bolt p q 
turn on a joint or hinge at q. Let the parts 
of the bolts pp and be in two separat^ 
pieces; and let pp have a hole in it parallel to 
^ the slider through which the end of p j ii 
to work in moving the part backWiirds 
and forwards, v is the hook removed to the 
middle of pq, instead of being at j'. By this plan the 
bplts will work more freely, and Will not require such 
nice (Workmanship as by the former method. 

N. B. Your readers ai-e requested to observe that iti 
^ol. XXVI. pa^e i, line 33, fit (59 read 60. 

yours, &c. 

June 4, 1815. j, ijj, poMPJ^nyz. , 

On 
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On Affrienitwral Chemistry. 
Extracted from Sir Humphry Pavy's licctws. 



t>f Manures oftegetahle and animal Origin. Of tks Maih- 
ner in which they become the Nourishment of the Plant. 
<y Fermentatiou and PtUref action. Of the diferent 
Species of Manures of vegetable Origin ; qf the different 
Species of animal Origin. Of mixed Manures. General 
Principles with respect to the Use and Application of 
^h M^nuref* 

(CoDchided from Page 32.) * 

Sokes ar« much used as a manure in the n^ighbourr 
bood of Loudon. After being brokePf and boiled for 
grease, they are sold te the farmer. The more divided 
they are the more powerfnl are their effects. The ex- 
pense of grinding them in a mill would probably be re^ 
paid by the increase of their fertilising powers ; and in 
vthe state of pgwder they might be uised in the drill buf- 
baadry, and deUvei^d with the 3eed» in the same manner 
aa rape oake* 

Bone dust^ and bone shavings^ the refuse of the turn- 
Ing amnufacture^may be advant^eou^ly employed in the 
same way. 

The basis qf bone ia constituted by earthy salts^ prin** 
cipally phosphate of Umei with some oaj-bonate of lim^ 
and phosphate of iuagnesia; the easily deeempo^ble 
substances in bone are fat* gelatinei and caxtilag^^ which 
seem of the same nature as coagulated albumen. 

According to the'analysis of Fourcroy and Vauquelin^ 
ox bones are composed 

Of 



Of deooviposable toimal maUfr dl 

— phosphate of lime • S7«7 

carbonaU est lime , • • « 10 

phosphate of magQesi^ 1^3 

loo 



M< M^rnl (Sqiliot hli9 given tb9 following estii»aU of 
the composition of the bones of different animala* 

LimQ. Lime. 

Bone of calf »...54 . 

horse .67.5 1.25 

— $heep ..^ 70 5 

— ' — elk 90 1 

hog 52 1 

hare 85 ...... V 

pullet ..72 1.5 

. pike 64 1 

carp 45 . 5 

Horses teeth 8^.5 20.5 

Ivory 64 .. ...... 1 

Tb^ remaining part^ of the 100 mi%\ be Qoufidor^d Ctf 
decpEpposgble animal mc^tter. 

Hgrn U^L still morit powerful manure th«iiboii?s m 
XX cooiainv d larger quantity of decomposAble noimal 
matter. From 500 grains of ox-boro Mr. Hatchett pb*- 
taioed ooly \.i grains pf ^lU'tby r^^iduttoiy .aod taiot quite 
half of ibii w$0 phosphate Otf lim«. Tbe shavings or 
lumings (rf horn farm «a f yoeUent manor^i though they 
tre mX m%Q\mxVf abniidani to be in com moo use. Tht 
•nimal ivaM^r in i;b«inj»^enisi to be of the natnrie of eo^ 
agulated albumen^ and it is slowly rendered soluble by 
lb« Mli0o of waters The eanhy malier in horn/ and 
HUI tiojK) ihiit ift i^nvf Ola the t09 rapid deeomi^ 

position 
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position of the ^mmal matter^ and renders it very durable 
in its effects. 

Hair, woollen rags, and feathers, are all analogous in 
composition^ and principally consist of a substance simi- 
lar to albumen, united to gelatine. This is shewn by the 
ingenious researches of Mr. Hatchett. The theory of 
their operation is similar to that of bone and horn 
shaving$. 

The re/ttse of the diffeitent manufactures of skin and 
leather form very useful manures ; such as the shavings 
of the currier, furriers' clippings, and the offals of the 
tan-yard, ^nd of the glue-maker. The gelatine contained 
in every kind of skin is in a state fitted for it's gradual 
•solution or decomposition; and when buried in the soil 
it lasts for a considerable time, and constantly affords a 
supply of nutritive matter to the plants in its neigh- 
bourhood. ^ ^ 

Blood contains certain quantities of all the principles 
found in other animal substances, and is consequently a 
very good manure. It has been already stated that it 
contains fibrine ; it likewise contains albumen : the red 
particles in it, \^hich have been supposed by many fo- 
reign chemists to be coloured by iron in a particular state 
of combination with oxygen and acid matter, Mr. Brands 
considers as formed of a peculiar animal substance, con- 
taining very little iron. 

The scum taken jprom the boilers of the sugar-bakers, 
und which is used as a manure, principally consists of 
.btillocks blood, which has been employed for thepnrpos^ 
of separating the impurities of common brown sugar, by 
means of the coagulation of its albuminous matter by the 
h^at of the boiler. ■ ' i 

The different species of corals, cordlines^ "and sponges, 
must be considered ad substances of Animal Origin:. From! 
- , , the 
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the analysis of .Mr. Jlatcbett, it appears that all these 
substances, contain considerable quantities of .a. matter 
analogous .to .coagulated , albumen ; the. sponges aiford 
likewise gelatine, 

According to Merat Guillot^ white coral contains equal 
parts of animal matter and carbonate of lime; red coral 
46.5 of animal matter^ and 53.5. of carbonate of lime; 
articulated . coraline 51 of animal matter and 49 of car*- 
bonate of lime. 

These substances are, I believe, neyer used as manure 
in this country, except in cases when they are accident- 
ally. mixed with sea-weed; but it is probably that the co* 
ralines might be advantageously employed, as they are 
found in considerable quantity on the rocks^ and bottoms 
of the rocky pools on many ^ parts of our coast, where th^ 
land gradually declines towards the sea; and they inight 
be detached by hoes, and collected without much trouble^ 

Amongst excrementations, animal substances used as 
manuresy urine is the one upon which the greatest num- 
ber of chemical experiments have been made, and the na- 
ture of which is best understood. 

The. urine of the cow contains, according to the ex* 



periments of Mr. Brande, . 

Water ,65 

Phosphate of lime • 3 

Muriates of potassa and ammonia • • •'• 15 

Sulphate of potassd 6 

Carbonates, potassa, and ammonia » • . » ^ 
Urea 4 

.The urine of the horse, according to Fourcroy and 
Yauquelin, contains, ' ' 

Of carbonate- of linie 11 

^ carboQate of soda • Q 

Of 
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Of bensoAte of ^ 

muriate df potttssa » . . • 9 

-^tirea 7 

— water and mucilage • « « • * .940 

Irt dd^ition to th^se substaticesy Mr. Brando foond in it 
j^Ofiiphaie of Wmt. 

Tbe urine of the Ass, the ctitne)» tb« rabbit, and 
medtic fowli, have been submitted to diff^rMt «3rp#ri<^ 
ments, and their constitution liave been found ftimiiltr. 
Id the urine of the rfabbil| in addition to filofet of tbe in- 
gredients above-nfietuioned, Vauq.uetio detei^ted geUbtlne; 
and the same' chetnist disciovered uric acid in tho urin« 
t»f ddmestic fowls. 

Human urine contains a greater variety of ^oostiiuentl 
than ^ny othet* species ei^aminedi 

l)r^d, urie itcidi and another licid similar to it in na^^ 
Core called rosax^io ticidi acetic acid, albumen, gelatine^ 
a resinous mtitter, and various saltd, are found in ir» 

The human orine difi^rs in compobitioa aocordiiig to 
the Btat« of the body^ and the nature of th« food and 
drink made use of. In many OMes of disease there is a 
much larger quantity of gelattoe and albumen than vitial 
in the urine ; and in diabetes it cootaibs sugar. 

It is probable that the urine . of the same auiioal must 
likewise djfFer according to the difiiirent nature of the 
food and drink used ^ and this will account for discord- 
ances in some of the analysed that have been published 
on the tut\ject. 

Urine is very liable to change and to undergo the pu- 
trefactive process; and that of carnivorous animals more 
rapidly than that of graminivorous animals. In propor- 
tion as there is more gelatine and albumen id iifitiei s6 
in propOftion does it pntrt fy fifiOfe <luk*fy* 

Thq species of urine that coiittfiA UMM Mbttmed, gela- 
tine, 
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tine, and urea, tfre^ the best as rmanurc« ; .and all uriner 
cpotains tlie essential elements of vegetables ia a state of 
sototiod. • : 
. During the putreftiction of urine the greatest part of 
the sbkible animal matter that it bontains is iiestroyed ; 
it should oonsequently be used as .fresh as possible; but 
if not mixed vi^ith soKd matteifyi it should be diluted with 
water, as when pure* it cddtaiqs top large a quantity of 
animal matter to form a proper fltiid nourishment forab- 
sorption .by the- roots of plants. 

. • Putrid.iirme abottnds in ammoniacal salts ; atid* though 
less active than fresh urine, is a very powerful manure. ' 

According to a recent analysis published by Berstelius, 
1000 parts of urine are composed of 

Water.; ' 938 

Urea^; 30.1 

^ Uric acid . . « 1 

Muriate of ammonia, free lactic acid^*\ 
lactate of ammonia and animal mat- r 17*14 

ter A 

The remainder different salts, phosphates,' sulphates, 
and muriates. • 

-Amongst ezcrementitious solid substances used as 
manures, one of the most powerful is the dung of birds 
that feed on animal food, particularly the dung of sea 
birds. TJae guano, which is used to a^ great extent in 
South Ameiica, and which is the manure that fertilizes 
the sterile plains of Peru, is a production af this kind. 
It exists abundantly, as we are inforilned by' M. Hum- 
boldt, on the smalt islands in the South Sea, at Chinche, 
Ho, Iza, and Arioa. SO vessels are laden with it annually 
at Chinche, each of which carries from 1500 to £000 CU'^ 
bical feetk It is used as a manure only in very small 
quaatities; and particularly for crops.of maize. I made 

, Vol.. XXVII, — SscoN0 Sbbies. ' M some 
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dome ^xp^rimente on specimeas of guano sent frMi ^otiUi 
Aoierica to tbe Bojurd sof Aigrwtritlire i» 1806. li «fp* 
peared as 9. fioe brown powder; it blackened by heal, 
aad g^TC «ff ste^g .awiHaiiiaea) .Sunm ; treated with 
nunc aci4 it afforded vrie acid. In ISOQ M. Fo^r^ 
eidy .and Vampielin pabltsbed an jelabprate ^oalysU of 
goMO. They ataie that ii «ooi«iD«i a fiim^h pari of il$ 
lre»gbjt ^f yiric acid> (parUy JMar^^ed -with ain«aooia^ s»d 
partly wiib potas^a; sonn^ pboapbom.aeid combiosd 
with the bases, and likewise with .Uniie* . Sv^all quaqtUii^ 
of aulpb^tj? aad pi|rif^ti^ of Jpplft^^^, a little. 4a(ity maUer^ 
and some*quarta(^e sao^^; 

It is eaisy to cacpl^fiii.its fertiliziog properti^.: frooi jts 
composition it might be^^ippo^sfid 4Q..b^ a y^ry ppwierM 
manur^v It re.quifes water .for tbp.soJjitipA pf it*. soluble 
matter enable \t tp prpdu.c^ ijt$ Ml b^q^Q^tjaJ jeife^t on 
crops» 

The dung pf sea birds ba^y I beliefvei Mv^r used 
as a joapUFj^.AO this fiQpqtry; biit it i^i.probable, that 
even the soU qCjtb^ 8j3C}aU.i9UD43.PP. ppr.QOASt much fre- 
qutiuted by them, woujd fertili;^ev Soflie, 4wg of aea 
birds brought from a rock on the coast of Meripoetbahkir^ 
produjced a, powerful but trs^^^i^pjt ^eiFecl onjpiass* It 
yras tried, ^ ipy xeques^> by ^^r^Jlpb^rt Vauj|[ban at 
J^annau. 

The ri^ins in our dimate jnfts^ t^ni srfiry m^ch to icH 
jure this ^p«?i€:i^ ,pf ^nJan^re, .vi^h^r<5.,it is le^po^ to tkm> 
sponaft^r k;§ deposition ^ but it :may probabjy b^ found 
in gi^at perfection in .cjay^rps pr ^efj^s in rocks^ bauate4 
by cormprants and guUp. J e^aqalt^f d s^me re^nt cpr« 
mpjrap^'s d^ng wh^?b :I /pflfld pn^arpck n^ (>peil4izar4 
in ComwalL It had not at all the appearance .of the 
guano; was of a grayish white colour; had la v^ry fte4]d 
ameU like that of putrid animal ma^l^r ; whe^ acted 00 
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by i]ttiolr-I»itie it gave abundaace of aminoiiia ^ treated 
with mtm Mid it yidded uric ac^l. 

Nigil ml, it is well known, k a very powerful manure, 
and very liable to decompose. It differs in coai|>08ip^ 
tion ; but always aboiyiids in' subnunc^es cotHposerf of darT 
bon» hydrogeui asete, atid oxygen. Prom tbe analysis 
of Berzelius, it appears that a part df it is always soluble 
in water ; and in whatever state it is usedi whether re- 
cent or fermented^ it supplies abundafnee of food to 
platfts. 

Tbe disagreeable smdl of nigbt soil may be destroyed 
by mixing it wifh qQieklime; and if ej^osed to tbe au 
mo0pbere in thiii layers strewed over with quicklime in 
fine weatberi it speedily dries, is Easily pdlverised, an<I 
in this state may be used in the same manner as rape 
cake, and delivered into the furrow with the seed. 

The Ohinese, whoh»?e more praetical knowledge of 
the use and application of manuFOS than any other pee* 
pie existing, mix their night soil whb oue^third^ of ita 
weight of a 4ttt' marie, make it into eak«s> an4 dry it by 
exposure to the sun. These cakes, we are informed by 
the French missionaries, have no disagreeable smeih, and 
foirm a common artide> of connneroe of the* ecnpire. 

The earth, by its^bsorbeht poWer^ proiably prevents, 
to a certain entent, the aetion of moisture upon thf dungi 
and likewise defends it'Arom tbe effects of air. 

After night soil, pigeom* thng co4&ei^ next in order, as^ 
to fertilixiog power, 'i digested WO gtnim .of pigeons' 
dung, ^ in hot w«ter- fef some' hours, and^ obtainetd from it> 
99 grains of soluMie mafiej?; ^Mch afforded abandanee 
of carbonate of ammonia by distillation ; and left calbo^ 
saceous matter, es^^ mm^if, principally common salr^ 
find cai4)onate of' Iime as a r^iduum^ Pigeon's dun^ 
trtien^moisrc Feadlly feVifientsf, aold after fermentatiion con* 

M 2 tains 
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taios ksii soluble matter than before: froin- 100 partt^ of 
fermented pigeons' daog, I obtained- only eight parts of 
spluble isatter, which gave proportionally less carbonate 
of ammonia in distillation than recent pigeons' dung; ^ 
' It is evident that this manure should be appli^ed'asiievr 
as possible; and when dry,, it may be ^employed id the 
same manner as the other manures* capable of being pul- 
verised. • 

The ^il in woods where great floc'ks of wood-pigeons 
roost, is often highly impregnated with their dung» atid 
it cannot be doubted, would form a valuable manure. ^ I 
have fouud such soil yield ammonia when distilled with 
lime. In the winter likewise it usually contains abap- 
dance of vegetable matter, the remains of decayed leaves; 
and the dung tends to bring the vegetable matter iuto a. 
state of solution. * . ' :- 

' The dung of domesHcfomh approaches very nearly Jn 
its nature to pigeons' dung* Uric 'acid has >bcen found 
to it. ^ It gives carbonate of ammonia by. distillation, and 
imtnediately yields soluble . matter to water. It is very 
liable to feri^ent. • . , , 

The dung of fowls is employed in common with that 
of pigeons* by tanners to bring on a slight degree of pu- 
trefaction in skins that are to be used for making. soft 
leather; for this purpose the dung is diffused through 
water. In this state it rapidly undergoes putrefaction^ 
and brings on a similar. change in the skin. ; The excre- 
ment ,of dogs ar^ employed by the tanner with similar 
effeets,. Id all cases, the contents of the grainy, as the 
pit is called in which soft skins are prepared, by dung^ 
must form a very, use^ful manure. 
. JtabbM dung has never been analysed. It is used with 
great success as a manure by Mr.^Fane, whp finds it 
profitable to keep rabbits in such a manner a& to preserve 

their 
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tfaerr dung. Jt Js laid on as fi*esh as possible^ and is 
found'better. the- less it has fermented.- . t 

The dung of cattle^ oxtn^ and ba8:been chemically 
^examined by M.M. £inhof <and Thaer; ! Theyfound that 
it contained nn^ter solnblejin iratc^ ; tand that it;. gave.in 
fermentation nearly the saqae products as vegetable, snb- 
stanc^s, absorbing oxygen and producing carbonic acid 
gas;- ' fr- • T ' — ^ . . , . . . . • ^ . . 
F The recent' <fifng of tAeep^ and of deer^ afFordi Kh^a 
Iong:boi|ed in?wiafier,»8oluble matters, which eqxud fropi 
Piro t<> three :/ier cent, of their weight/ I have examined 
these soluble substances procured by . solution Andi eva- 
poration; they contain a very small quantity of mat* 
ter;analQgQirs to animal miicns ; and are. principally com- 
posed of: a* bitter .extract, .soluble both in water and jin 
i^coboL » They give ammoniacai fumes by distillation; 
and appiear to differ very Jittje in composition^ : , 

I watered some blades of grass for several successive 
days with a solution of these extracts; they evidently 
became green^r/in consequence,.. 4nd grew more vigo- 
rously than grass in other respects, uhder the same ci^i^ 
cnmstancesf 

I The part of the dung .of qattje, sheep, and deer, 9pt. 
- soluble J n^ water, appears to be> mere, woody fibre, japd 
precisely analogous to the residuum of those i.vegeti^bjl^s. 
thatrfovm tbeir foodvafter they have been deprived of all 
theijr soluble materials. 

The dung of horses gives a brown 4Mi4>, which .i^ben 
evaporated,^ yields a bitter exl^i^ct, wbich.affords, aingio- 
niapal fumes more<;opiously than that from the dung, of 
oxen. •■■••>.•{ 
' If the pure dung of cattle is to.be>used as.,manure, like 
the 'other species of ddng which have be^n^m^pljonedy 
there seems no reason why it should be made to ferment 

except 
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exci^pt in the soil ; or if suffered to ferment, it sbovid be 
only in a very slight degree. The grass in the neigh- 
bottrlMX>«l of recently voidled dung, is always eoavse and 
dta^k green; some [KfMsibsve attrrbuted this to a no!»* 
loas quality in onferaienting dung ; but it seema to be 
nither the resok ^crf an excess of food farnished to the^ 
{ilalfts^ 

The question of the proper mode of the application ^of 
the dang oThorses and cailtle^ bdwevery properly belongs 
to Cfa^ subfect of C9m^9fiie manmnf, for it isrotuaUy mised 
in she ferffit^yard urith ^etraw, >offal, chaff, and vmoqs 
kind of Utter \ and ifsdf toontaiai^ a lai^ proportion of 
fifcf oos vegetable matter* « ' 

A slight incipient fermentation is undoubtedly of use 
in the- dunghill ; for by means of h a disposition iS' 
brt>ught oil in the woody fiiyre to decay 'and ^dissdlve^: 
when it is carried<t0 ibe ksbd, or ploughed iiftonhe soil f 
Md W^dy fibre is aiway^ in great excess in the refuse of 
th<^ fa^m. 

Too greelt a degree of ferm6titatidin<4s, hc^cver, wry 
pi^judidal to the composite mamri^e in the donghHl ; it 
is better that there should be no fermentatiotf at ail'trek. 
f0t^ the tnanure tsused, thanf that it should be'carried 
tdo'far. This must be obvious fVom ivlmc^bas been d*- 
refady statcfd in this Lectui^. The^cess of iEermefitation 
t^tids to the destruction mA diisipaftion of ahef most use* 
fal part of the manure ; and the ultimate fesvHs of tllis 
process are like those of combustion. 

It; IsWcommon pretctice amongst farmen to stfffer tbq 
ftk^m^i-d dutag to ferment till the flbt^oas testture bf the 
vegetable matter is entirely broken down; and till' the 
ittfitiure becomes perfectly cold, land iro^ soft lur to be 
easily cut by the spade. . 

Independent of the general theioretf^) views onfevimr-^ 
^ able 



poaitioii cf v«gfBM^)e MibtAanoes, there are mwyi^mg^ 

ilK^roau of tbeiftrioer. i 
Daring tbe viokai feraieiitaUoii w}uch U iiece98«ry fin 
jD^QUig fiMrowjrfird manure ior the slate in which il is 
Gatte4 M0r^;»ii«ft> t)oio«ly a Jacg^e quantity of Avid, hM 
lil(ewis9 af gaseous flatter, 4^ loat ; a0 much bo^ ibai.ibe 
diwg it tre4a«ed onc^ baU> or t^o-tbirde in imigbt; 
tbe principal ,elastic wajtter diteigaged^ is .oarbonic.acid 
Wilh ^om^i^aionia; and both these, if retain^ by the 
Dftc^Hnrp m tbe aoii^ as has been stated hsforei are capa* 

of beooMiQg an useful nuurij^boieQtrof ^anta. . 
. ,^i<>Qtabi?r^ JjK)8r I MfA a large jel^rt capable. of 
containing three pints of water, with some hot feroeMt 

manure, qonsistipg principally of the lUlte^ and dung 
of. cattle; I^fid^pted a mall reoeivter to tbe setor^i •aofl 
0oi»ecM;d thist.yvba^ wji^ a«|ii^f/CDr.ial pneumatic. ^pft? 
ratiisy s|o as lio coUfiot tbf condftnsible and elaatiejfUiida 
vh^cb might rise.Cw^i^.the.dpt^* The jrQc^vej: sooo ha^ 
^ii^me liQcd with^devf, and drpps b^g^R ip a f^iyr .b^riS to 
tfiokl^r^owo tbetaidjes of it Eiaatic -fluid likewip^ was 
fei]ejuaed9 ioJ^ee 4«j^s thuty-fi^e onbicial iopb^ bad 
bpf^ffQriped, wbiph, wbeo analyssedi wer^ifouod 4a QOH'^ 
tain twenty-one cubical inches of carbonic acid,. the re* 
«iaH]^der. ,w^s byds^rbpnate nnxed; with HVW a90te, 
pj;abably ^ inoi;e;thf|Q existed in the .f oo^moo ai^r ia :tb«s 
reoeLirer. Tbe £li|id niatter co)lei;ted in the reo^iyar lat 
the safBe um^ amounted to aeairlyihalf ao onnce* . It bad 
a 9aiuie mt^, apd a diaagfieeable ^w^\\, *md QPitta^e4 
loi9e:4oetate wdioai^boHate oCvaaiii»aai«, 

F^ndiiig siifib products gi ven oiFfirQiD fermenting Jitter^ 
I iii^rpdiip^ the beak of anotber retojrt £Ued with sioiikc 
^KQg wy hpt ^t t)xe iipde^ io the soil amotngstahe fopta 

of 
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of some grass in the border of ft gahkn ; iti less than a 
ireek a'very distidtt effect- wall i^rodue^d M tb«'gra«S i/ 
vpbDt 'the spot ei^posed td ihe^allaence i^Nhe matter dis* 
^gaged in fermeolatioD^it grew with^much more bxorir 
«nce than the grass in any other part of tteg garden. - 
' Besides ^tbe dissrpat4on of gsiseous mWer* when fer* 
memafioa is pushed to the extreme^ there is another dis-J' 
advantage^ in the loss A^o^, wbieh^ if excited in the 
soil> is usefaiiin promoting tha geFmioatton of the seed; 
and la assisting the plant in the first stage ^f its growth j 
when it is most ieehle ibd most-liuMe t6 disease: and 
the fermentation of muoure ia theaoil'mast'be partien- 
larly fieivourable to the wheat crop in« (Preservings a^ genial 
temperatirre beneath the surfaoelate in auturanj and dur- 
ing winter. • . .. . / , > 

Again^ ii is a general, principle in eheiilistryy that in 
all'cases of' decomposition^ substances' combine mudy 
more readily at the moment oPtheir disengagement, than^ 
after they have been perfectly formed. And in fln>mi>n-^ 
taition beneatli the soil tiie fluid matter produced is ap^ 
pHed instantly^ even whilst it is warm, to theorgaiis of 
the plant, and consequently is more likely to be efficient,^ 
than in manure that has gone through the process ^ and 
of which the principles have entered into new combi«< 
nations. . - < • * ^ 

In the writings of scientific agriculturists, a grelEit mass 
of facts may be found in favour of the application of 
farm-yard dung in a recent state. - Mr; Vouog, ia the' 
Essays on Manures, which 1 have already quoted^ ad« 
duces a number of excellent authorities in support of the 
plan. Many, who doubted, have been' lately con vinced ; 
and perhaps there is nu subject of investigation in which 
there is • such a union of theoretical and 'practical • evW 
dettcer I have myaidf, within the last ten^ years, .wit* 

nessed 
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Dessed a number of diBtijict proofs on the subject. I 
sbull coateqt myself- with [quoting that wbtoh ought to 
ha^e, and wbieb I am sore will bave^ the greatest weight 
amongst agrieukurists. Within the last seven years Mr. 
Coke has entirely given up the . system formerly adopted 
on his farm, of applying fermented dung; and he in- 
forms me, that his crops have been since as good as they 
ever were, and that bis manure goes nearly twice as faf. 

A gneat objection against slightly fermented dung is, 
that weeds spring up more luxuriantly where it ia applied. 
If there are seeds carried out in the dung they certainly 
will germinate; but it is seldom that this can be the case 
to any extent; and if the land is not eleansed of weeds, 
any kind of manure fermented or unfermented will oc- 
casion their rapid growth. If slightly fermented farm- 
yard dung is used as a top dressing for pastures, the long 
straws and unfermented vegetable matter Remaining on 
^ the suriiace shoufd be removed as soon as the grass be*' 
gins to rise vigorously, by raking, and carried back to 
the dunghill : in this case no manure will be lost, and 
the husbandry will be at once clean and caconQmicaL 

In cases when farm-yard dqng cannot be immediately 
applied to crops, the destructive fermentation of it should 
be prevented as much as possible: the principles on 
which this may be effected have been already alluded to,. 

The surface should be defended as much as possible 
from the oxygen of the atmosphere ; a coippact marie, 
or a tenacious clay, offers the best protection against the 
air ; and before the dung is covered over, or^ as it were, 
sealed up, it should be dried as much as possible. If the, 
dung is found at any time to heat strongly, it sbo^id be 
ttirned over, and cooled by exposure to air. 

Watering dunghills is sometimes recommended for 
checking the progress of fermentation; but this practice 
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is inconsisteot with just cbemical views. --It may cool 
the dung for a short time; but moisturey as I have be- 
fore stated^ is a pHncipal agent in \all processes of de- 
cbmpositiori. Dry fibrous matter* will never ferment* 
Wate^is as necessary as air to the process ; 'and to sop- 
ply it to fermenting dung, is to supply an agent which 
will hasten its decay. 

In all ca^es when dung is fermenting^ there are simple 
tests by which the rapidity of the pipcess^ and conse- 
quently the injury done, may- be discovered. 

If a thermometer plunged into the dung does npt rise 
to above 100 degrees of Fahrenheit, there is little danger 
of much aeriform matter flying off. If the temperature 
is higher, the dung should be immediately spread abroad. 

' Wheii a piece of paper moistened in muriatic acid held 
over the steams arising from a dunghill gives dense fiimes, 
it is a certain test that the decomposition is going too 
far; for this indicates that volatile alkali is disengaged. 

' When dung is to be preserved for any time, the situ- 
ation in which it is kept is of importance. It should/, if 
possible, be defended from the sun. To preserve it un- 
der sheds would be of great use; or to make the site of 
a dunghill on the north side of a wall. The floor on 
which the dung is heaped, should, if possible, be paved 
with flat kones; and there should be a little inclination 
from each side towards tlie centre, in which there should 
be drains connected with a small well, furnished with a 
pump, by which any fluid matter may be collected for 
the use' of the land. It too often happens that a dens^ 
mucilaginous and extractive fluid is suffered to drain 
away frokd the dunghill, so as to be entirely lost to the 
farm. 

StrM and road dimg, and the mtej^ngs of houses, may 
all regarded as tottposite manures ; the constitution 

of 
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of tbem is necessarily various, as tbej are derived^ from a 
number of different substances. . These manures are 
usually applied in a proper manner, without being fer- 
mented. 

Sootf which is principally formed from^ the combustion 
of pit-coaly of coal, generally contains likewise substances 
derived from animal matters. This is a very powerful I^l a- 
nure. It a6Pords ammoniacal salts by distillation, and 
yields a brown extract to hot water, of a bit^r taste. It 
likewise contains an empyreumatic oil. Its great basis 
is charcoal, in a state in which it is capable of being ren- 
dered soluble by the action of oxygen and water. . 
. This manure is well fitted to b.e used in the dry state, 
tljrown into, the ground with the seed, and requires no 
prepaifation. 

The doctrine of the proper application of manures from 
organised substances, offers an illustration of an import- 
ant part of the oeconqmy of nature, and of the happy 
order in which it is arranged. 

. The death and deqay :of animal sabMances tend to re- 
' solve organised forms into chemical constituents; and 
the pernicious effluvia disengaged in the process seem to 
point oat the propriety 6{ buryipg tbem in the soil, where 
they are fitted to becpme the food of vegetables. The 
fermentation and putrefaction of organised substances in 
the free atmosphere are noxious processes ; beneath the 
surface of the ground they are. salutary operations. In 
this case the , food of pl^nts.is, prepared, where it can be 
.used ; and that which would pffend the senses and injure 
the health, if exposed, is converted by gradual processes 
into forms of beauty and. of .usefulness ; the foetid gas is 
xeiidered ja cpnstUuent of the arpqaa of the flower, and 
%bat might be poison, bec^^ tiourishment to animalj^ 
an(l to maa^ 
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On tm easier Mode of procuring Potamum tian th^t which 
is now adopted. 
By Smithson T£MNAMT, £1;. P. JR. S. 

With a Wood Engraving. 

. From the Philosophical Transactions of the 
Royal Society of London* 

The great discovery of Sir H. Davy, that the alkalies 
kight be decomposed by the voltaic ekctricity, was soon 
succeeded by that of Gay Lussac and Thenard, who 
shewed that a similar decomposition of them might be 
produced by means of iron. 

Besides the new and unexpected fact which was thus 
brought to light, that the alkaline metals might be de* 
prived of oxygen by a substance inferior to them in at- 
traction ; this new process was highly valuable, in afford- 
ing the means of obtaining them far more abundantly 
than by electricity. 

The circumstances described by Gay LusSac and The* 
nard, as requisite for producing the decomposition of the 
alkalies by iron^ are, first, that the iron should be in- 
tensely heated, and afterwards that the alkalies should be 
brought in contact with it in that heated state. For this 
purpose a furnace must be made, qapable of admitting a 
gun .barrel, containing the iron turnings, to pass through 
it, and it short piece of barrel containing the alkali must 
be adapted to the formed by grinding, so as to be air 
Ught. As this short piece of barrel is out of the furnace, 
G. Lussac and Thenard direct that a separate lire be ap- 
plied to it, in order to make the alkali pass from it* into 
the longer baVr^l. To avoid the necessity of a separate 
fire, this passage of the alkali has, in Englahd, been ge- 
nerally effected through a small perforation between the 
- two 
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two barrels^ b^ing-poored very hot into the smaller bar- 
fclf which 19 then closed with a ground stopper. 
, The process conducted in either way requires the con- 
struction of a particular furnacei and the correct fitting 
of the barrels by grinding, so as to be air tight, and 
being somewhat complicated is not always performed 
with success* 

As it was very desirable to facilitate the mode of ob« 
tainiog potassium, which is so powerful a chemical agent^ 
I have attempted to simplify the process, and having so 
far succeeded as to render it capable of being performed 
in a common smith's fire, and without the junction of the 
iron barrels by grinding, I have thought it might deserve 
tp be communicated to the Royal Society. 

If it was absolutely necessary to heat the alkali and 
iron. separately, and in that state to unite them,>no ma^ 
terial improvement in the simplicity of the present appa- 
ratus could be reasonably looked for ; but upon consider- 
ing that the alkali frequently passed through the short 
barrel in a few minutes, it did not seem probable that 
much of the potassiuoi was thep formed, since the whol^ 
operation required a continuance of th^ heat foe oeai; an 
bo^r. 

. In order therefore to learn whether potassium, might 
not be produced tnerely by distilling turnings of iron and 
potash, I put the two together into a piece of gun barrel, 
thfs Iqwer ei\d of which w^s closed by wqiding, and .th^ 
U{>per.end by a coric, faavipg a small glass tube through 
it to admit the escapi^ of air^ 

Tbe/lower .end of the bai rfl being coated as usual Vfiih 
iflte .to protefct iit from ^he air, was exposed to a strong 
beat, whil^ the upper part was k^pt cool; and upon 
opening the barrel, when it had beconu: quite cold, it 
ivai found that potassium had sublimed into the upper 

part. 
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part. The potassiuniy however, so produced, though it 
burnt OD contact with water, had not the purely metallic 
aspect of that formed in the common mode. It was of a 
inore dusky appearance, resembling a mixture of some 
black powder with potassium. As it seemed probable 
that some of the potash had risen along with the potas- 
sium, I repeated the experiment with attention, to h^at 
the barrel to a greater length, so as to force the pdtas- 
siunlto rise further from the ingredients below, but the 
potassium formed with this precaution had nearly the 
same dusky appearance as before. '' ■^ 

* After trying diferent means for obviating this imper* 
> fection, I found the following to be quite effectual. Into 
th^ upper part .of the barrel ar narrower piece, nearly 
^tting it, was inserted, open only by a perforation at the 
lower end to admit the vapour of the potassium to pass 
into it, and upon distilling potash ahd iron turnings with 
this addition, the potassium , rose into tl^e narrow tube, 
quite pure, with its usual brightness. 

The inost convenient' dimensions of the apparatus, are 
for the'^xternal barrel to be about a foot and a half long, 
and the ipternal one about seven or eight inches. The 
latter should not be wholly inserted in the former, but 
about an inch of it left out for the greater ease in with- 
drawing it. The width is in general determined by that 
of a common gun barrel^ but may be increased to a cer- 
tain degree. I have had the thick part of a gun barrel 
8o much enlarged by. hammering it thinner^ as to ^con- 
tain twice as much iron turnings and potash, and have 
employed it with success. But on the other hand, there 
are limits to this extension of the width, arising froco 
the increased difficulty of making the beat penetri^ 
throughout. / » ^ 

The 
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The opening of the barrels at the top must be covered 
with a cap or wide tube, which being at a distance from 
the fire need only be fastened with sealing wax, but for 
the greater security of keeping this part cool, the whole 
of the tube which is out of the fire should be wrapped 
round with linen or blotting paper kept wet. 

The opening of the wide tube must be closed with a 
cork having a crooked tube of glass through it, contain- 
ing a drop of mercury, which being moved by the pas- 
sage of the air shews that the Vessels are perfectly tight* 
But the annexed sketch will at once shew both the con* 
struction and dimensions of the apparatus. 

The principal point to be attended tO| both in this and 
in the common mode, is the giving a strong heat, which 
should be continued for the greater part of an hour ; and 
to enable the iron barrel to support this, it is quite essen* 
tial to cover it with a proper lute, carefully applied. 

The lute which I have found most effectual for this 
purpose was composed of a small proportion of Stour- 
bridge clay in its natural state, with a much larger pro- 
portion which had before been burnt and powdered, and 
both of which may be easily had at any glass house. 



Observations on the Superiority of Composts to simple Dungs. 
By Mr. David Weighton, Gardener to the Earl of 
Leven and Melville, Melville House, Fife. 

From the Transactions of the Caledonian 

HORTICULTUUAL SoCIETY. 

npHE first thing to be done in gardening, is to con- 
sider where to get materials for making compost ; and as 
this compost is to be adapted for the improvemenl of the 
soil which the gardener is to work upon, it ought to be 
mixed according as it is either for light sandy, or heavy 
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'SoU. It Js evid^nty thai light knd . must req^iire a cbm- 
^{>ost of :a heavy aature, such.as.the scourin'gs of ditches 
orj^onds^iand clay; and no l9ss.so,<that the other kinds 
iof lai^d require a compost of a light or fi^ry nature, . such 
AS will m?Nle its heavy. Aodi adhering particles. 
. The. following forms a. good compost for. cold clayey 
.laad : , * ' 

. Three. load > of ! light mould; one load of rotten dung; 
.one load of sharp sand ; one load of coaUashes ; half a 
Jbad of lime, with a quantity of pigeon,, sheep, or other 
hot4dttiigs. 

And the following is a suitable comppst for light ^andy 
ground: . , . 

Two load of the natural soil; three load of pond, earth, 
or the scourings of ditches ; three load of strong loamy 
earth ; one load of clay ; two load, of dung, and one load 
of marl, if to be found. 

In both cases let them all be well mixed together, and 
thrown up in a large heap, and turned over once or twice 
before. being used* 

. It is my opinion that all dung should be laid up in this 
manner. Indeed, the common way of spreading, dung 
over land, be it either arable or pasture, can by no means 
answer. the end; for the fertilizing particles of dung 
being of a volatile nature> are readily. exhausted. by the 
action.of the sun.and air. 

I have>a)ways observed, that there is no land so soon 
worn out as light sandy ground. Though. clay. land be 
much, more intractable than this, yet being of a heavier 
texture, the fertilizing particles seem to repiain longer in 
action than in a more sjindy ground. . For this reason, 
clay-land is by some > preferred,, especially if dug .or 
rather trenched evetfy year, and laid up in ridges , all. wio« 
ter to meliorate. 

Voii. XXVII.— Second Sbbies. O I shall 
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> I shall aow state the iniaiiicr efi^esing the eompoBt m 
prepared* A trench being opened m the bcurden ear 
ground^ where it is to be nsed^ and the eompost lying at 
band,, fill iihe bottom e# the treneh eight inobea deep whb 
it ; then take up the whole grouod in the next treaeb tcfi 
inches deep,. and spread it o?cr the campost that is laid 
at the bottooi of the trench. Which doue, cover that 
bad 6r indifferent eartb over again with the saiae thick- 
ness of eonapost ; b; which means, you bare three strata^ 
twd of conipaat, with the indifferent earth in the middle. 
And this being done at the latter part of the year, let k 
remajn till the spring; at which time, dig the ground 
over, mixing the compost and the old mould togethee; 
whieb, by the washing of the raias, and the antian-of the 
ffosis in the wjnter^ will gveatly improve it. 

It may perhaps be thougbt strange that I have not ler 
commended more dung, that being generally eatecnied 
the grand improvement for all lands, and hideed it is 
what most people are fond o£. If they have thing enough 
all is well, and they think vegetation cannot fail of goi»g 
OB* This is especially the case in the repairing of worn* 
ont grounds^ Qut with this, I can by no means agvet^ 
I esteem dang no more than a good ingredient to mim 
with earth and other sorts ef compost It ooght to be 
well mixed and incorpotuted with them, and they being 
all consumed together, make an excellent eompost .fit fiit 
new pkiled trees, or for repaicing worn eat gifonnd* . 

Whether the land worn out, be either heavy or lights 
the two different eomposis wUcb I have recomttendedi 
wiH anit tbem ; and for other lan^St me of a middie qua* 
lity may easily be Ibrmed* 

J have avoided mnning into sfb^vtsions ef the kioda 
of soik; sineiB doing sa tends ratfier to nMsIead than to* 
instroct gardeners in the execution of their boaineta. ^ 

Aihtkad 



A Method of destroying one Sort tf the Gooseberry Cater- 
piilar. By Mr. John T^KBDifi, Oardehet to Mr. 
Hamiiton, Sundmnin 

From the Tbansactions of the Caledonian 
Horticultural Society. 

Among the Tarions necessary acquirements which a 
gardener ought to posscsd^ that of subduing the devour* 
ing hordes of insects with which he is continually an* 
noyedi is certainly an important oife. There is not a 
seed thrown from his hand, nor A plant which he puts 
into the ground, but is liable to b£ destroyed by insects, 
reptiles, or vermin of one descriptioti or ftnothei*. Many 
insects not only feed upon the plailts, but ^constantly 
lodge about them, and thus produce a great many diii* 
tempers and failures in the vegetable kingdom^ oftefi iitt^ 
pitted to other causes. Among gardeners, goosebert^ 
caierpiltars have long been complained of: almost every 
year has produced a new receipt for their destfoction : 
still ^e find a repetition of the complaint, and a<iothef 
method wanted. Had a complete knowleclge of their 
ihodes of life, and the seasons of their tfansformatioo/ 
been acquired, the desti'UctioQ of some kinds could rea- 
dily have been accomplished. There are two distinct 
kinds, of one of which only I am now to treat. 

In the year 1803, 1 selected a few bushes very miich 
overrun with caterpillars,^ on purpo«ie to observe the pro^ 
^ress of the caterpillars, as also to see what became of 
them at last ; and after ^t^'i^^ observation, I foutid that 
these caierprtlars went into winter quarters precisely 
UYMter the bushes wheteon they Were fed, and if any old 
dung or rotten leaves lay under the branches, or about 
Ibe roots, they gathered to such in great numbers : these 

O 2 stib- 
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substances appear indeed, to be the chief material of 
which their cbrysalids are formed. 

In the spring following, 1 put some of these chrysalids 
into a hot-bed^ and confined them, on purpose to obtaiR 
a knowledge of the parent fly ; and though they had been 
exposed to the preceding winter frost l)y their own 
choice, being only covered at most two inches under the 
surface, they, with the exception of four out of fifty, 
produced each a fall grown fly. It must of course be 
adnsitted, that the inclemency of the weather cannot de- 
stroy them in the chrysalis state, as was supposed by, 
many would have been the case. 

It may easily be understood, that gooseberry bushes, 
ought not to be planted beside box-edgipgs,. flower-bor-t 
ders, and beds or rows of strawberries, as. is often done, 
all these aifording suitable winter retreats to the cateir- 
pillars. I immediately removed all my bushes, both cur*^ 
rants and gooseberries, into quarters by themselves, and 
placed them in rows, as the growth of the different sorts 
required. 

I then adopted the following simple method of destrue-^ 
lion : In the course of any of the :winter months, I pare 
all the earth from under the bashes to the depth of about, 
three inches, into, a flat ridge betwixt the rows ; and on 
tl\e first dry day following, I either tread, beat, or roll 
these ridges, and trench the whole down one and a half 
or two spade deep, observing to tread the foul earth into 
the bottom of the trench. 

The natural season of this insect, is from the middle 
of April to the first of June ; between which times, the 
cold easterly wind is most predominant, which causes 
the fly to take shelter under the young foliage ; hence 
arises that ancient notion of such insects being brought 
by the east wind. On the foliage they lose no time in 

breeding 



Cultiwiion of Sta^calt. \6\ 

breeding and depoBitingi their iegg^. I have often se^n 
those vermia so late as July, and even in August ; this id 
probably owing to their having, been buried from the 
sun's influence in the codamon process of digging, being 
then deprived of immediate warmth^ and so remaining 
longer in their nymph state. 



Observations on the CtUtivation of Sea»cale. 
By Sir George Stbuart MackenziEi Bart. 

From the Tiiamsactions of the Caleponian 
Horticultural Society. 

Observing that the cultivation of 9ea-cale is one of 
the subjects on which the Horticultural Society desires. 
}nfQm«^tion, U may not perhaps be useless, that I should 
inform you of the method I directed my gardener to fot* 
low, several year% ago, a|id which he has since pursued 
with cofnplete success, producing that admirable vegeta-r 
ble in the greatest perfection. Th^ method probably has^ 
notbiiig nevf in it; but ad sea-cale is not yet very gene- 
rally known, and hs I do not observe any communication 
respecting it in the first number of your Memoirs, a short 
statement pf my plan, may not b? unacceptable. 

Two long trencher were dug, and the greatest part of 
the soil removed from them. The depth was about 
^ighte^n inches, and about eight inches of soil were left. 
A quantity of river sand was then put^ intq the trenches, 
and spread over the bottom to the thickness of six inches, 
and then well mixed with the soil below. The trench 
was now a foot deep, and it was filled six inches more 
with a very light sandy loam, and the whole dug over 
again and well mixed. The seed was now sown in a line 
along the middle of the trench, and as the plants gre^y, 

they 
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thry weft eftitb«d up, and at last the trcnahci were re- 
dueed to slight hollows. The plants began to shov 
^emeelves sa stoat the second year^ that I resolved to 
aiak« u.^ of some of tbem ; and the method I took to 
blanch ehem^ and which my gardener has practised ever 
since, was to shake a quaniity of dry clean straw loosely 
over the plants, taking, care to.rempve it whenever it be- 
came wet and heavy. Through this light covering the 
plants shot freely, and remained perfectly white and 
clean. V I have frequently heard gardeners, to whom I 
recommended this mode of blanching, assert, that straw 
breaks the plants; but my reply has always been, that 
they must have been very careless, if ever they had acr 
tnayy tried it. By using the rows alternately, the plants 
are kept strong ; and by being left to grow one season 
after being cut, they recoirer their vigour for a renewal 
of the operation. • , 

It appears to me, better to raise sea-cale from seed, 
than (torn offsets, on account of the plants from the for*- 
mer prodocing larger roots. As this vegetable is really 
worthy of ample space being allotted to it, over-cntiing 
should be guarded against. 

Such b the simple method by which I have been fur- 
nished with sea-cale in the highest degree of perfection. 
Bttt tb^ labours of the gardener are often rendered fruit- 
less by the cafelesness of the' cook. Sea-cale should be 
tied into small bqndfes before being boiled ; and it can- 
BOt easi(f be overdone. When taken out of the water, 
wll*eb ought to be perfectly clean, it should be well 
drained, and allowed to stand a few minutes before the 
ilY^, that a considerable portion of the water may eva- 
p6rate* Sance, such as may suit the taste of thosfr 
to whom it is to be served up, may then be potnred' 

I have 
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I hvf , never bad occasion to bavcr thit tcgetable . 
Ibrced ; but iboogb I have not practised it, 1 may men- 
tion to you wbat has occurred to me as a nietbod sisoh 
plcy aiKt MMy to be suecesaful. 

Let planks, bricks, or flags, eight or ten inches broad 
be placed on edge, on each side of the row to be forced, 
•aod covered witb oroes spars, having a space of about an 
inch Vetween them. Over ibis let a sufficient quantity 
<d prepared .dang be laid, living at every ten feet a 
•small part open. The quantity of dung should bo socb, 
that the beat may be no more than just enough to draft 
up the plants, lo ase a gardener's phrase/ 



On th^ Vtilitji of Clay-- Paint, in destroying varions Insecii 
on Fruit-trees, curing Mildew, Kc* 

J^Mr. James Scovoai^, ^of Broughian Place. 

Fropa the Transactions of the CAI«EDo^M^x 
^ Horticultural Sociktv. 

Obsehving. that the Caledonian Horticultural So- 
ciety is desirous of obtaining information on the best me* 
tbod of destroying the coccus, tbrips, and fly, infestinj 
vartoos kinds of fruit-trees, on walls and in liot-honsesf 
I sbail take the liberty of stating to you, for tbeir itrfor- 
matiun, what has been thy practice for many years past, 
and which, though simple, I can assure you, Has been 
attended whb the greatest success. 

Take a quantity of the most tenacious brown clay that 
can be obtained; diffuse it among as much soft water, as 
sritt bring it to the consistence of thick eiream or paint ; 
pass it through a &ne sieve or hair-seared, so that it may 

made perfectty smooth and unctnous, and ftee from 
gvttty pariioks. 

When 
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' 'When the'trees are'praned and iiailed in, go* over 'the 
^hole carefully with a painterV brush dipped in the clayr 
•paint, not even missing the young shoots, but more 
especially the stems and larger branches ; this layer, 
when it becomes dry, forms a'hard. crust over the whole 
tree, which enveloping the insects closely, completely 
destroys them, without doing the sdoallest injury, eiiher 
to the bark or buds. By covering the trees >with inats 
or canvass in wet weather, itmay be preserved upon the 
trees as long as is necessary. If one dressing* has been 
found ineffectual, it may be repeated, and the second 
coating will in general answer the purpose. 

It frequently happens, that peach and nectarine trees 
which- have been hard forced^ become, what gardeners 
term hide-bound; when that is the'case, a good dressing 
with the clay-paint, whenever they are pruned and lied 
in, will be attended with* admirable effects, especially, 
when the dew-syringe is freely used, after the fires are sec 
a-going, and the houses shut in : by retaining the dewy 
moisture upon the bark and buds, it nourishes both, makes 
the flowers much stronger, the fruit set much thicker, 
and keeps the trees free from insects, when they are io 
a state most liable to be injured by them. Indeed, I can 
confidently say, that peach or nectarine trees, mani^ed 
in this way, will seldom be either bide-bouiM), or.attaclced 
by insects* 

Mildew is a disease to which peach and aectaritie ti^ees 
are very liable ; but b seasonable .application of the. clay- 
paint, is the best cure that' I have ever-tried, and has the 
additional recommendation, of not injuring the trees in 
any stage of growth, which many other applicatioas 
commpqly used are apt to do. 

When t^ere are pine-stoves with vines on the rafters, 
a difficulty which most gardeners have ftlt, is to get the 

«yes 
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eyes of the vines to break equally; only two or three 
eyes at the extremity of the shoofr generally blr^dking, 
where ten or twelve are wUhed fbr; I have for several 
years past,. ftg)[Uied the; clay-rpMni to tbm^ith the great- 
est success^ and wilt venture to say^ that ever^ eye qn a 
vine-shoot so situated^ may be broke with as great cer- 
tainty as in a'vinery: the advantage to them, seemsi to 
ari^e from ibe clay relaining tbei oKdsAiiie upon ib^ AoQis 
aqd buds f(^ a grent^f length of tiva^, when wf^tcpred with 
the syringe, by which ibe buds ane aiw^ya kepi in a 
kiildly ^ta|e pf mpUcar€« 

From tb/e simplicity of ih(3 above, methody J douVt not 
there are many ^^bo^ may not think v«ry highly f>S il ; but 
all I requeH af tbelse gesktleonQn, is, Ibat they vnill giye it 
a fair trial before, ihey eondftmn it. When I want inio 
Northumberland^ where I repidf^d fol. twelve yeal's, many 
of my oeigbboi|r gardenera ridicnied my new practii^e in 
thi$ way; but I. had the pleaaure of seeing it very gene- 
rally adppited^ ^nd most successfully, before I left the 
country. 

The syipinge I used, v^aa one constructed by myself, 
.with brass rosi^s fitted to tb^ end, of different degrees of 
fineness, so. that water might be thrown againsit the trees 
in a sXxQng bpdy, or as finely divided as dew : they aie 
to be seen in:t^ different seed-thopt in Bdinbufgh; 
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Observations ofi the Treatment of the Currant-bush during 
,tfie ripening ojf the Fruit. 

By Mr. Jambb M'acbon ald; Dalkeith Park, 

From the Tban»ac,tiqns of the Caledonian 
Horticultural Society. 

. • ,11. . . . . : 

HPhE plan. which I atn now to recofumend has not^ as 
far as I kntfw, been employed by any other gardener ; 
and with me it has for some years past supceeded ffir be- 
yond my expectation, both in procnring abundance of 
fruit,' aiid'in increasing their flavodr and size.' 

I' prune , my btir$hes'4n December or JiROuary; shorten- 
ing the kst yc^ar's ihootsr from an inch to an inch ^nd an 
balf.* I at that time also iclean and'dig the groaod among 
the bushes; The following spring theymake strong shoots, 
and shew fruit a.bon|'dantIy* But whet> the fruit arrjve at 
the.p6'|fi<3kl 'bf.stooingy' then ia the lime lien they reqoire 
^Very asSBistance that c^aU' be bestdwedv tto i^ake th^m 
swell freely, and to a good size. When, therefpr^, the 
- fruit be'gin -to dhe^'f^ny colour, wJiicb' is in^gcjaeral about 
ii or six W'eek's before they are 'fit for -beings pulled, I 
lakie tbe ^knrlip ann) shorten all the young namm^r-shoots 
to five'or six>ini€he8 lielfore the fruit, > As I find that- do- 
ing this by m&bs of theknife'is tedious, r<have for two 
years past employed hedge-shears for clipping off these 
shoots. This answers equally well with the knife, and 
may be done at>one-third of the expense. A man may 
in this way go over balf an acre of bushes in a day. 

By this method of pruning, at the season when the 
fruit is ripening, I find that>he berries swell ^o a size full 
one-half larger thah they fornhMjy did with at^ But, 
besides this, it has the farther advanta^^of givllDtg1)Mb 
sun and air more free access to the fruit. By this meeths, 
' ••• • ■ r--. ^ the 
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the danipy as it Js called, which is often very destructive 
to cdrrants in wet seasons, is prevented the.c^izmp seem* 
ing to aristefrom the bush bejpg too much crojvxled with 
sUperfluotis wood, and. thus deprived of air. , 

This practice, therefore, it is my intention to conti- 
nue ; and I trust that it will be found equaUy .adyantage- 
oiis by others who may adopt it. And. I may .conclude 
with observing,, that several intelligent . gc^rdeners, who 
have seen the fruit produced under this method of treat- 
ment, have expressed great; i^dmiration, both of the ge- 
neral crop and of the size and flavour of. the berries. 

On preventing the Maggot infesting the Roots of Shal^. 
lots, Sfc. Py Mr. William Henderson, Gardener ^ 
to Sir Alexander Muir Mackenzie^ of Delvine, Bart, 

From the Transactions of the Caledonian 
Horticultural Socirty. 

T7hE following, very .simple mode of preventing the 
maggot from infesting the roots of shallpts,, apd of pre- 
venting worms from attacking carro.ts, you will please to 
lay-before the Caledonian Horticultucal Society, at their 
next quarterly meieting. , : , , . 

In all sorts of soil^ and aspects, shallots are in general 
destroyed or much hurt by the mag;got; .bpt if n^y mode 
of culture b^ adopted, it will, I trust, be found com-| 
pletely to prevent the depredjBiiipns of the , insect. 

I pick out, the very smallest of my shallot-roots for 
plantingr .1, plant about the^ middle of October, the 
gjround b.eiag previously m^nur^d with old w^II rotten 
dung, or house-ashes. The autumn-planting is the whole, 
secret,* By this ipanagement, I never have seen the 
shallots hi|i^ by the maggot in the smallest degree. 

' P2 Wh«i 
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When trying this experiment^ I had'^a palxsel of spring-' 
plitnted shallots, only seven' feet distance from those 
planted in the aotumn/ The spring-^planted parcel wias 
totally destroyed by the maggot) while those planted in 
the autumn, were very productive and good. 

The Bmailness of the roots planted, prevents Ithem froni 
growing mouldy. 

The most intehse fronts I never have found to hurt 
the roots in the winter. 

I planted last October, in one small bed, 204 shallot- 
rootsi and lifted this August out of the same/ above 
5000 good clean roots, measuring in general about three 
and a half inches in circumference. 

' J preventive against the Wofms if^esting the Roots ^ 
Carrots in light early Soils. 

This garden k b( a light i^nrly soit> and seldom pro* 
duced a clean crop of carrots, until I adopted the follow- 
ing mod^ of solving, which Occurred to me in the year 
1807> having th^ti got bad carrot-seed, a general coth* 
plaint at that timle. 

I soWed this seed about the middle of March ; but 
finding by the 1st of May, that I had a ^ery ihih crop, 
1 prepared the other half of the sakne brake, which was 
all undfei* celery the year before/ and T sowed four times 
{he usdal qdaiitity of s^d, knowihg it to be bad : .ffo<n 
this quantity, I obtlilned a good cirop. The early sown^ 
1 allowed to ^tand; although very thin ; tb^y were all 
destroyed by the wortiid, while those sown oh the 1st of 
^May wefe clean, gobd, knd early enough for a getieral 
crop. 

fevt^r since that tini^, I have sown itay principal" crop 
as late ds the lit of May, except in the year IW9, when 

I made 
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I made ttie sanne ejcperinneBt agBitt, with the fame re- 
sult as iir 

I mm now ifaerefbre indac^d to believe, that it is oir- 
ing to early sowing^, that cartots are destroyed by tbe 
worm in tight early 9oill(« , . 

Account of a successfnl Rotation of cropping, observed in 
the Garden at Alrthrey Castle. 

By Mr. Thomas Kelly, Gardiner. 

From the TuANsAcTioils of th«e Caledonia H 
Horticultural Socibty. 

We have a rotation of cropping here, which, for a 
number of years^ has never failed to give excellent crops. 
I beg Jeave to lay it before you, that you may, if yoa 
think proper, communicate it to^ the Horticultural So- 
ciety. - 

The first of the rotation is ce/^ry. 

!For this crop we choose a piece of poor ground, gene- 
rally what has been run out by German greens; about 
the first of July, we lay out two broad ridges seven feet 
broad, and five feet betwixt them, allowing three feet at 
each si^e ; tbeti ^ cast otit the «pace of «evets feet, a 
spading and shoveiling deep, laying the earth eqeully^on 
each side, and filling the ridge a foot deep, with dung, 
l^he diHiig us^ is rrdiii the dungbili where winterings 
have been gding. After sttibblhihg and' treading the 
dung, we cover the whple with abolit four inches of the 
e^rth thrown. out,. ts^kifig great pains in properly plaliting 
the celery across the rtdge^ fibout fourteen inches row 
from row. Wben it 19 fully earthed up, it will fiitand 
four or five feet from the top to the bdttojpb of the ridgew 
These ridges have seveml advantages above single rows, 
or the mode commonly practised. By digging so deep, 

there 
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dations of the tarnip-flyi. A b'uiibel of quicklime is «uP?- 
ficientta dust over an aor^ of dHIM turnips ; fitid |t boy 
way aoonr be taiigbi to ky it on almost smt fast as be Qoulif 
¥?alk along, tbe dnlk. If the sei^iDal leaves are poiv^dered 
in tbe slighiesi degree> it .ia sufficient^ bq^sUouM rain 
wash the Ume off b^f^re the turnips are in tbe rQugh leaf, 
it may be nef qssary iei repea^t tb^ operatioii/ if the fly 
.begin to make it$ aptpearanic^* 



Description of a Process fgr dyeing Silk of. a Prussian 
Blue, so as to give it an uniform, firm, and bright Co^ 
lour. By M. Raymond. . 

From the Bulleti^^ db la Sqciut|i' D*Ekcou- 

KAGEMPNT. 

TThE, present political circumstances of Frapce fender 
it no longer necessary to seek for methods of ireplacing, 
by indigenous substances, the colouring matters that are 
furnished by the colonies. Yet as the knowledge of an 
useful process niust always have an advantageous influ- 
ence on the arts, we think that this discovery tnerits a 
distinguished place in our transactions. 

Prussian blue, which is a colour well known and much 
used in the arts, is less deep but equally' permanent at 
that which is furnished by indigo. Shades of a clear , 
blue are produced from it upon silk, which have obtained 
the name of Maria Louisa blue, and whii^h are never 
' produced from indigo in a satisfactory manner. 

The government having promised a premium of €jr,000 
franks for the discovery of certain and easy methods of 
applying Prussian blue to silk and woollen, the 'eommW 
sion charged with the examination of the means propo- 
sed for the accomplishment of this two-fold object, 
found that M. Raymond had completely succeeded in 

that 
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in a strong ley mixed with sulphur.. About the middle 
of April, this sowing began to rise, and the seminal 
leaves were fully expanded in- two days, when they like- 
wise began to disappear. The next* sowing without sul- 
phur, was above ground -about the latter end of April; 
and this, I endeavoured to preserve, by sowing a little 
soot along the drilk ; at the same time, I dusted over 
some rows with coal-ashet, river ^satid, and road ditst, 
two rows with each* I was surprised to see the fly de- 
vouring the turnips dusted with soot so voraciously, that 
few of them stood one day, and what remained, were 
totally dispatched next morning, although none were 
burnt by the soot, it being laid on quite thin. The next 
that gave way ^ere those covered witK ashes ; arid lastly, 
fhose covered with sand; became a prey to the destrtic* 
tive insects. 

. After a number of other unsuccessful experiments, i 
tried how, quicklime might defend the, young turnips 
from t.heir merciless devoiirers. I dusted over a few rows 
with it ; and it was washed off about a week after, when 

.1 fojund ,the turaips uncooimoqly fresh aad .^reen, al- 
though they had been almost devoured previous to iny 

^applying, tl^gjime-dust. I then went on with confidence, 
du^tiijg,a^l| n?y. young turnips the moment I perceived the 

.fly .b^giiji^ to threaten them. Leavingjia few rowa un- 

1 dusted, ^o..prpxe the experiment, fpopd^ thoj^e. 1^ left 
uofdjU^J^d go off rapidly. ; . ' . . 

I was doubtful that my success, was in, i|pme ^m^a5i\<e 

^pwing to .tb^^^^dyanced state of the seasop^.aud the con- 
,$eqj^ent rap|d progress, of .vegetation, but iiom repeifted 
tjialsjpadie in. the early part of .this season., with uniform 
success^. I am confirmed in the .opinion, , t^at q^qriflf lime 
dusted oyer the seminal. leaves of yo^ng turnipsi, is ^pth 
an easy and effectual method for preventing the depre* 
, dations 
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been previously fixed to it; and the shades of b)ue,«iom. 
or less deep, that we cap obtain by this process^ as welV 
as the«permanency of the cplonr, being io this case dew* 
pendent upon the greater ^or less quantity of oxydatei* 
iron contained in the silk, ai well as on the degree of km 
oxydation, it results thai^ we cannot give too mucb att- , 
tention to put the solution of isulpbaie of iroii in the 
mpst favourable state for accomplishing these diiferent 
objects, » . 

Thus if the calcioacion of the coppieriits be performed 
in. too low a heat, or not long enough .continued, there 
will be hardly any change in the natare of its two con-^ 
stitqent pcinciples, and theucve its effects as a mordant to 
attract or fix the prussic acid upon silk, and thereby 
to^ produce on it the Colour of Prussian blue, will be 
found to differ very little from those which are prddaiced 
m similar circumstances by a solution of stifpha'te of i'rbn' 
not calcined ; that Is to ^ay, that the silk which^ is dlpp<ed 
in it, iVhateyeV ma^j^^bie the degree of coilcentration of the 
solution, will^never ittibibe more than a srhall quantify of 
oxyd oJ K6n/ which is the reason that it ilvill tiot produce 
any but very weak shades of blue,' v^Hich' are neither 
bright n6r permdn^nt, if bp the Cotitrk'ry, th<i cafcina- 
tiofii 6f the copperas be pushed too Par, anotllfer iiitori- 
venietiiBe is the' consequence, which rsj 4haf it eDt{rfe^^ 
decoupiposes it, so that the duly residiium is rbd 'oxyd of 
iron, which is insolilble and entirely deprived of the sul- 
phbni^ acid ^hibh saturated it; this latter being entirely 
changed to sulphurous acid, and even to sulphur, b^ 
yielding to the iron the greatest part of its oxygen, as a 
consequence of the high temperature it has sustained ; 
so thatlcm dUpting in waitn water this copperas,; which is 
tile f^sidaum of a too.loag calc(natio0y it does pot dis- 
i^lva A. single atogiy the super-oxydaled oxyd of iron 
i ::: being 
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being completely deprived of tbe acid^ which wiwld ren- 
der it soluble in Water. 

Thus we see how essential it is to stop the caloinatioa 
at the^moment when it is judged that the salphate of iron 
has pfbssed to the state of super^oxydated acidulated sul« 
phate of iron, which then reddens the tincture of larnsol ; 
an observfttiob' which has been already made by M. 
ChaptaK 

It is .easy to seize on the requisite point of calcinatioo, 
by withdrawing, as I have Biready directed, th^ctucible 
from the fire a tew moments after the sdlphurouff whitf ^ 
smoke has «hewn itselt Further, a little practice will 
render this operation extremely ^asy and certaifi, which. 
I look upon as one of the most important of any that are 
employed in dyeing Prussian blue. For I can safely 
say, that siifce I have been familiar with it myself, I have 
never once chanced to fail. We may always be certain- 
that it has perfectly succeeded, when on dissolving a 
part of the copperas thus calcined in sixteen parts of 
warm water, it communicates to it a lively yellow colotir, 
a little reddish, and something resembling a'sllgltt soIu«^ 
tion of tan. Its specific gravity should be five degrees 
.of the aerometer fot salts. . ^ 

The solution of sulphate of iron thus calcined t6 the^ 
requisite degree, possesses many advantages over the 
other sulphuric solutions of this description. ■ i 

1st. Althongh exposed io the contact of the air, it 
constantly retains its transparency and limpidity, without' 
l)ecoming iroubled or precipitating any oxyd' of fron> 
which is of very great impdttanc^. 

^d. Although a considerable quantity of super-oxyd*. 
ated iron be separated from the acid by the effect of the 
calcination, and this portion of iron remain apart at the 
time of the filtration or decanting of the liquor, there 

' > ' Q a sliU 
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ftlHl rteatos enough of it in the liqiioo to allow it to 9ct 
ID a very efficacious maoDer, and { do not fear to.aaj 
that wh^Q em ployed as a mordant, to produce upon 
w.ooHeB or silk the Pru^ian blue colour, it has appeared 
to m0 to be io ^ manoer iuexbaustible to iu effectsi whiqb 
J believe may be attributed to the great degree of oxy- 
dMioQ to- which the iron in it is parried f an oxydatioo 
which is the cause, on one part, that the metal is much 
morid disposed tp abandon its solvent, and copsequently 
U> precipitate itself upon the silk (a circumstance which 
ba$ idre^y been reusarked by M. BerthoUet, in his £ie- 
dttets, df the Art of Dyeing), i^nd that, on the other 
plirt, a very small quantity of the iron thus ttropgly 
mydated, is sufficient to make this metal fij^ itself iri the 
stik, in amainer extremely apparent, tod much more ad* 
vmatageOiis in its eom^infition with the prqssio acidi than 
it iQould if the m<tal w^e less pxydated* 

Second Operation. 

When the silk has been prepared in the same manner 
as when it is to be dyed blue with indigo, and has been, 
wel] cleansed in the river, from the soapy water, it should 
be placed on the poles ; and afterwards put into the s6- 
latipn of ixop, and left in it a longer or sbprter time, ac* 
cording to the shade of blqe that is wanted ; it is then 
taken out of the vat, to wring it^yery dry upon '.a pole 
which is for this purpose placed over the vat, in order to 
Ipse as little as possible of the iron solutbn ; after this 
the silk is carried to the stream^ to b^ thoroughly 
cleansed there, which is done by twice beetling it, and 
plunging and Oigitating it each time in the rannkig wat«n 
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The direction that t give to cleanse the silk with pare 
from the soap, which it alwaj^s retains ^fter the operation 
of preparing it for the colour, is very useful, because this 
manipulation is intended to prevent the solution of aiil- 
phate of iron through which the silk 13 to pass, from 
being partly decomposed by the alkali contained in the 
soap^ which would produce on one part, soluble sulphate 
of soda, and on the other, a species of ferruginous mer 
tallic soap, Which not being soluble, would precipitate 
upon the silk, on which it would have a very injurions 
effect, by rendering it either dull, flimsy, and bad co- 
loured, or by glueing the lengths of silk together, so that 
after this accident they can neither be dyed nor divided. 
The precaution of washing the silk Well in a running 
stream, and beetling it once or twice, after it is taken 
out of the iron mordant and well rung, is not less essen- 
lial, in order that the oxyd of iron may not remain alone 
fixed in the silk, and that all the sulphate of iron, which 
remains in it after the wringing,, may be entirely taken 
out, without which it would infallibly happen, that when * 
the silk came to be passed through the bath of prussiate 
•qf potash, as will be described in the third operation, it 
would form in pure waste a double decomposition of the 
prussiat^ of iron (Prussian blueX which instead of fixing 
in the silki would remaiii in suspension iQ the liquor, 
th^ iraD^par^Qcy of which it would disturb by giving it a 
blqe colour^ which would be an obstacle to the perfect 
ciombiqatiou of the priissic acid with the oxyd of irpa 
fixed ia the silk. 

It may be haown when the silk is sufficiently washed 
io th^ riv«r^ so as to xetaiu 00 sulphate of iron, by 

wringing 



us Process for dyeing Silk of a Prussian Blue^He^ 

wringiog a small pieee, and receiving the water that 
comes out of it, into a solation of prussiat^ of potash 
if the mixture of the two liquors takes a blue cdlour or 
only a greenish one^ it is a proof that the silk retains a 
remainder of the sulphuric solution of iron, and that it 
requires to be washed again in the running water in 
, order to\free it entirely ; for it is necessary to the success 
of this dye, that the prussiate remain alone upon the silk, 
without any mixture of sulphate, that its combination 
with the prussic acid may take place immediately upon 
the silky and that the silk may retain the new compound 
of prussiate of iron by a truly chemical force, which 
'shall prevent it from being detached from the silk either 
by water or friction. 

It is very essential that the solution of iro*^, through 
which the silkj is passed in order to impregnate it with' 
the mordant of this metal, be always perfectly transpa- 
rent» and thstt not a molecule of oxydated iron be held 
in suspension in it, when the silk comes to be stirred in 
it; for then the blue colour which it would take up in 
the vat of prussiate of potash, would be dull, faint, un- 
equal, and not firm, the mordant of oxyd of iron not 
having been applied to it in the proper manner. 

I have lik'ewise discovered that it is not necesssiry for 
the solution of acidulated sulphate of iron to be verjr 
much concentrated, in order that the silk may imbibe a 
very gfeat quantity of ferruginous tpo^dant, so as to fur^^^ 
nish afterwards very deep shades of bltfe; but that the 
same effect hiay be obtained, with at least an much fact- 
lity/ l>y a solution less charged with super-oxydated, aci- 
dulated sulphate of iron, ' while the water whlbh this ' 
weakened solution contains, facilitates, by its affintty for* 
sulphuric acid, the separation of the metallic 6xyd with 
this atid/aiid consequently its cobbibatioQimh the silk?' 

it 
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it 18 sufficient therefore if the solution of irtin be diluted 
with water enough to disturb its traasparenoji and to 
suffer the oxyd of iron to precipitate. 

An oupce of green copperas properly calcined in the 
manner I have before described^ dissolved in a pound of 
water or more, furnishes a solution which remains coa«* 
stantly transpstrent, even after several months^ and which 
is perfectly in a proper state for fixing in the sUic the 
whole quantity of oxyd of iron with which h is capable 
of combidingy by agitating and moving the silk in it 
the time necesmry for that purpose; this- dissolution 
would c^en be too much charged with oxyd of . iron, .for 
»h«ideH of clear blue. If, therefore, these shades ace 
wanted, a very small portion of the soiation of aciddn 
lated sulphate of iron must be taken and pouned into 
water, which has pfeviously received « little muriatic 
acid^ for-the purpose of opposing the precipitation ^of 
the ooiiydated Iron, by fetaining it m solution. 

• : TO BB cdNCLU0BD IN OUR KE9CT. 
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Report om D' Abcet's Method of extracting Gehttint 
^ ft0m Monfty and on its JppUcatiom to tairious ecotwmital 
Purposes, By Messrs, LEBOUX^ Su^BiOiii, P£l4tBTA.'N«^ 

^' • ' Prdm the An'kale^ de CiiiMiE. 

M • D'ARGET has presented to the Philanlbit>pic So^ 
oiety, some gelatine ejftracted iVom bones, by a process 
which is peculiarly his bwn, inviting them to employ 
this substance in the broths and soups which they distri- 
bute to convalescents, and to the poor. 

The society accordingly nominated a commission, to 
^qtiitt inib the adviantages that may bcf derived from' 

gelatin^ 
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j^elatme prepared in M. D'Arcet'a maoMr. Afier teve- 
fid coDpi^reDces^ io which tbey were teiiflted hy perioo* 
distinguished in Ghemislry imd dooaettio ^coqoiny, tbey 
were at length satisfied that the une of this stthslaAce 
would afford a bonsiderable saving, and of ibe pombilifty 
of roasting for the Bourishou^nt ot conveleioetttSy the 
greatest pajrt of the neat thai is odifrwtae eropkyed in 
imakiag the broth. 

Bat as the iociely never adopt any new artiele of fobd 
witboGTt previously taking the opinion of the miedical fiu- 
eiilty, it has saboiittcd to that body tlie f<dki>wtng quc^ 
tions : First, whether the gelaltine extracted by D'Ar« 
eet be nutritive, and to what degree? Secondly, wbe« 
ther it woald be aahibrioas as an afiment, and not liable 
to any incopvenienoe? 

To these two pointa the covimittee have dii'eKtted their 
attention, and although the meo&od of pr?paribg the ge-« 
latine is not of equal importance with its k%A as .an aiK^ 
ment, we thought it /ppr dMXy tp l^ecg^e i^cquainted 
with it, and with this view we visited the manufactory 
of M. Boberts, where it is extracted, and where we wit-^ 
nested ihe iueries of . ppevtttions to which the tMmes nre 
sahmtAted, in order to bbtai^ £rotn them tlio gelatiodjis 
9iii4ter in a stitte per&otly ptireJ 

Hitherto the gelatine has been eatracted tmA bones, 
by submitting th^m for a loi^ tim^ ,tQ th^ action of 
boiling water. By this method, which requires the pul- 
terfsatfton of at ibe larger bonas, searcj^! one tliird 
of thd QQomiQf4 iia ibenv is obtained ; they mn 

be#idea partly d^erjor^t^ by the long contiAued action 
of th? w^r and ; tb^tsi^ difficnhiea have UAbeito 
prevented the adoption in l^Qfpltnl^i; ^ hfoCba nmdr from 

14. D'Ar^t )fafl^£9Alaipr|94 ^ et^^y PppPfij>l% 

be 
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he deprives thm, bjr m^m^ oi <}>lttted n^mAiQ mIi^^ of 
the phg>%ph^ 9£ Wm, Wfl obi^m %^ wm^l pAfi m ^ 

9oM 8tAt«^ sk^} l^iesfiiving thq Cqrili nf tll^ bOAfs- To 

ukje from tdif^ «(^VfstM(Qfi tl^ ^mli fimtMm i>i w4 
hi it remia9y h» |f uu il »M0 l^^^s^ w4 Rlwg^ il( foe 4 
hvf immt» into bpilipg w^tj^r; ^fi^r wip^pg |( 
drj with lii^ii qloj^Mf be it tQ ^ (|uiQ| Qj^rrf 9t 

cold water^ wbiflh \ff c\ejm»g U p§rf(^b» rwp4^ U 
white and demi-transparent. 

Without entering ipta f^rlbiHr details Pii ^jfct, 
it is enop^ .^o qbaeivQ tbftt M. Rob^rt^' oftj^bliAhm^ 
Ifimm qotbing to b^ imxfii w\\h respect to pl^ii^ifiM 
fui4 ftali^brilj IP iim pFie|)aiatipp of fbis ^pb^t^nQf^ 

Wbep Ui^ft prep«mcl ap4 cut iptp ^i^ces, g^\m 
di8pK>lve9 yi^rj qttiokljr wd «liniQSt ^njtijrejjr ^ l)oUmg 
•ftier, If U i9 «isbe4 tp pTwrve il \q ^i^di4^% 

time, it is suf&cient to expose it upon hp^^lof pr Pi^Mt 
either eptiri^ or cpt ppj ip 1^ warm ^xy pli^ce; ifc][iep 
epcloaed io casks or caaes \% undergoes qo alter^tioPi w4 
ipay b^ pwerye4 for ^ thousapd years with all it^ qp^i^ 
ties. 

I^t PS pow ej^amipe^ with « view tp eqoppiqy, tb/e f^d- 
Tftntnges of employing i)'Arqet'^^el«tine ip tl^ prp*. 
parPtipp of broth, Al^hppgh this not th? pripfilpftl 
object of the author, it is in itself pf sp^qilHit' iwpQT^** 
ppce to merit |iti;entiQQ. 

It is known that about IQO kiiPgrf^yiPAen # in^a( 
tftip 8© kilogramsifi* of flesb pp4 f«t, w4 kilogF^fflipes 
pf bopes; ^00 kijogrftinmies pf ip^i* m^ke ip w ««h 
blisbp^pte, 490 measpre? pf brp^b ;Pf ^ 4ewWitr#,e^b- 
The bones wbicb are tbrpwp wpy prbprpt W"j14 ji^S 
l|P^4r^^h9 of dry gdlatipej cppaeqpeptly, %h/^WtW^ 
giTfimmes 9^0 ve47»#0tipQed wppld fp^pi^h fi^ iMH^iM^fB^b 
&i9fy) ff^hich 600 measures of broth may be produced. 
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Itt Metkod rfestraeting Gehtine from Bonn, 

Tlie qaaotitj of broth prodoced from the bones it 
therefor^ in proportion to that from the meat, as 3 to %. 

&ut pare gelatine having no taste of its own> is not 
^ilflbnentlj stimnlatidg to the stomachs of invalids and 
eonvaiesc^nts ; M. I^Arceti therefore, proposes to season 
the broth With roots and herbs^ to supply the place of 
ihe extractive matter, the Offiui;{!0ftf and the salts of the 
tneat; or, as appears preferable, to substitute the gelatine 
for three^fonrths of the meat. 

Thus with 50 kilogrammes of meat as much broth tnay 
be made of a good quality, as is usually made with 200 
kilogrammes ; so that the same expense will afford the 
same quantity of broth, and three-fourths of the raeat^ 
which may be roasted for the convalescents, who natu- 
rally' prefer it to the bouilli of the hospitals, which is 
nearly reduced to the animal fibres depriveid of all the 
nourishing juice. 

Thus the food distributed, will be considerably ira- ^ 
proved by adopting M. D'Arcet's method, without any 
additional expense : we will shew this advantage by a few 
exAmples. 

First, 100 pounds of meat, afford but 50 pounds of 
Ixinilli, and 100 pounds of the same meat furnish 67 
pounds roasted; there is, therefore, nearly in fifth part 
gained by roasting if. 

Second, 100 pounds of meat, furnish 50 pounds of 
bouilli, and 100 measures of broth. 

Third, 100 pounds of meat, of which 15 is made into 
broth, with 3 of gelatine; will give 100 measures of broth 
and 11 pounds and a half of bouilli, tfnd the remaining 
75 pounds wiU furmsh 50 pounds of roast meat. 

We see that by this means we have an equal quantity 
of broth of superior quality, and 50 pounds of roast meat> 

besides 

V • 



besides 12 pounds and a half of bouillij indeed we spend 
7 francs 50 centimes in ^be gelatine : bu t this .expense If 
more than covered by the 1£ pounds and a balf of bouillL 
We must therefore conclude from th^ facts^ that this 
process affords not only the means of greatly improving 
the subsistence of the indigent, but also fi degree of ecor 
nomy, which is not to )>e neglected. 

This being demonstrated, , we Will now proceed to the 
principal object of our mission^ which more particularly 
concerns the medical profession^ and the only one o^ 
which the society has consulted tbern^ which, is, the aUf 
tritive properties and salubrity of gelatine. 

With respect to the first part of this quest^pn, tffery 
one who is acquainted with the nature of meat, is con- 
vinced that the nutritive property it communicates to the 
brotb, is derived principally, if not entirely, from the ge* 
latine. If daily experience did not furnish undeniable 
proofs of this, we should find it attested by numberless 
authors who have written on this subject, and who all 
consider gelatine as the most nourishing of jaoifsal^miitr* 
ters. Some persons may object that gelatine cannot 
Supply the place of meat in the preparation of br^th, be* 
cause it is deprived of salts, imd of. the extract particu<- 
larly denominated osmazone, which gives the colour, taste, 
and pleasant flavour to broth. 

But we reply, that this principle does not exist ii» 
veal, poultry, or pork, and yet tfa^se. me^^ts are very 
nourishing ; and, moreover, J^f . D'Arcet proposes, as we. 
have before-mentioned, to supply the portions of thope 
substances that are deficient |n th^ broth of gelatine, .by 
a greater quantity of roots, such as onions, turnips, ^eL* 
lery, carrots, &c. which are savoury, aromatic, and sa*. 
line. 
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iii Md*otf djf extracting Gelatine jfi'om Bonw, 

But ihe th^^ cotidtesite esrperiment^ and one to xA\c\i 
t^reiry on^ Hitist assent, that ^iMcli was made under 
x>nt dWd inspection at the medical bodpital. Hie broth 
. IM^s spared with on^ qtkafteir of ihe meat commobly 
Usted, getatine atrd toots stipplieU ihe place of th^ othet 
thfee quarters, ^hidh were rbasted, and given to the in ta- 
bids and convdesceirts, and even to the persons itk at- 
te«d1Ahce, Airti6 perceived no dffffercnce betweeh tTiis "broth 
ilW'that'to fi^hich they had befen tised; they Were also 
Ifttanfdttofly lidtirished, and peritecily satfsfted to have 
^ rttiiisiWeat ibMeaddfbotiljti. 

Here then is btte part of the question resolved. The 
%mh HiMe acco^dfeg toM. D'ArcCt*s proce-ss, i^ at least 
aiB t%i«eri>le as the broth commonly made in hospltaTs ; 
ai tO'tfac other pa^t, namely^ the salubrity of the btotb, 
cab tffirm ihftt t>f persons who partook of it for 
th^ee teonth^, not Me oF them eixTperienced any i^ymp- 
totels'tfiat tottld^b^ tifasotiably attributed to tbe gelatine ; 
ih^p^i^ oF tbis sick wks the same ib;8 usual^ and ^^ 
convahetK^bt W^ tt'dt longer recovering, than in other 
efMMstatfces. We mfay, ifherefore^ without hesitation 
cbi^cliide, tfaat'glelathie h not only notiti^hiug and ea^y 
of digeslioli, 'bilt ^Iso that h is very ^^ubrious, and em- 
ployed in the way prc^osed ty M. i!)*3SLrcet, cannot Imve 
any bad effect on the animal il-ame. 

iNor are tbe^ the ^nly advantages to bi3 d'erived fi^om 
ftite ^gelatine e!itractefd in iht above iiattn<^r ; there are 
many otiteys on which i shaH tfdd a Yew WorSs in this 
p^ace. 

When redttded ttfto thin c^es iind "dried, ^ may . 
be nsed by win^ te^fcHanfta !n ilfhei^ White wini^s, a)so ia 
claTtfying cdifieei marking jeHies and crekms, and fatfdy, 
it may be used instead of isinglass on aU occasions. 

£d. The 



and its Jpplicaium t6 tariaus etonomkal Purposes. l%5 

2d. The gelatine Bimpjy dried and cut io |>iece8y con- 
talDS a great quantity of nburisbment in a very small 
compasft'; it mai^ be nsodered m^nl to make soup for 
sailors during long voyages, for soldiers in besieged towns, 
ajbd eveft iin ibampb and baerdoks. 

8d. If made ituo loabes mib a oerttdn, quantity of 
gravy and rodtft) it will cnake an excettent itfsh hoiih far 
ibe'tiaval <aad niiificary. officers. M. ID'Aroet has shewn 
ttsaottefipedo^eas of this {)i6pariai<Hi, Wbtch sorpassia 
beatfty and quaMryiall>tbat we imfveUtberio aesn this 
kind. 

4th mi laAlyi ^ift icrim -be eaip^loyed «a make ^e ^th 
more advumage «b«ii any other anbstance^hait has bean 
n«ed for ifbe^urpoae ; i^be oj^atioa wvR teimiich short* 
enied %y it, anii riie^itie infinitely better. Tfa»- «enacii!f 
of the latter, ^oMrding to aome eKperiaMnto made kf 
llfiB«si!8. Cadet, >Gate»icotoit, and Jacber, topiiaimne, ia to 
the beat' Ptirh g\m ^ 4 tiocft^ «<qaa}ity* esiremalyiMlii^ 
able to jofaefs, «alblnet-Wiη toe; aad espaeidly lo 
paper-makers, who freqaedfly ifaidl k tkfifiJr operotiaoa 
fer wadt of^good gloe. 

• it isijut^astiae tt>add>' that M. D'AnBat,iby apptying 
to domestic oeconomy a kodwik {Irmoiple jfa 4;hemmti7, 
has feadetedia laal sei^rice'to tiuaiaoity, since*4ie.bas4e- 
monstntted the aniiKt^, far a nurnher ^ pu9p*sas, 0f » 
ini4car^bMite4)khai«o<b«m>id^^ aatiNii)r4ait. 
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, List of PateuU for Inventions, 4fc. 
(Contmned fronLVoL XXVI. Page 04.) 

tloNATUAN RiDOWAY, of MaDcbe8ter, in the couoty 
of Labcasteri Plmnber; for a new method of pumping 
water or other fluids. Dated May 96, 1815. 

John Puon/of Over, in the parish o^ Wbite^te, id 
the county ofCbesteri Salt Proprietor; for a ufiw me^ 
ihod of making of salt-pans upon an improved principle, 
to save fuel and labour. Dated May 26, IB\5. 

John LiNGFORD, of Woburn-place, RusteUsquare, 
m the parish of Saint George Bloomsbury, in tb^ 
county of Middlesex, Gent.; for his anatomical self- 
regulating truss, consisting of a three-quarter dr circular 
spring with an angular moveable joint and end piece, 
with joint and additional spring to act occasionally with 
a moveable pad of various shapes, agreeable to the form 
of the afflicted part of the body, and with elastic spring 
covering. Dated June 1^ 1815. 

John Kilby, of City of York, Brewer; for bts im- 
provement or improveniehts in the art of brewing malt- 
liquors. Dated 'June ]^ 1815. 

Benjamin Stbvbns, of No. 42, Judd-street, St. Pan- 
eras, in the county of Middlesex, Gent.; for his im- 
proved method of making marine and^domestic hard and 
soft soap. Dated June 3, 1815. 

RicHABB Trbvithick, of Cambomc, in the county 
of Cornwall, Esquire ; for certajo improvements on the 
high pressure of steam-engines, and the application ^ 
thereof, with or without other machinery, to useful pur- 
poses. Dated June 6, 1816. 

JuLiBN JoRBTT, of Wells-strect, Oxford-road, Sweep- 
washer; John Postbl, of Great Suflblk-street, Charing 

Cross, 
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Cross, ia the parish of St, Martin in the Fields^ in the 
county of Middlesex, Gent.; and LEwrs Contbssb, of 
BatemanVbuildings, in the parish of St. Anne's Soho, hi 
the county of Middlesex, Jeweller ; (in consequence of a 
communication to them by a foreigner residing abroad) 
for a method of extracting gold and silver from the cin- 
ders of gold refiners and other lubstances, by means of 
certain curious machinery. Dated June 8, 1815. - 

Charlbs Whitlov, of New- York Coffee-house, 
SweetingWIley, in the county of Middlesex, Botanist 
for working or making of certain ' manufactures from 
certain plants of the gtnus urtiea and asclipius, growing 
in North America, and not heretofore used in this realm, 
whereby the fabricks or products usually had, made, or 
obtained from hemp, flax, cotton, silk, and other fibrous 
materials, or the seeds or the parts thereof, may l>e bene- 
ficially had, made, or obtained. Dated June 14, 1815. 

Jambs Gabdnbr, of Banbury^ in the county of Ox- 
ford, Machine-maker; for improvements on a machine 
for cutting hay and straw. Dated June 14, 1815. 

William Popb, of St. Augustin's-place, in the city 
of Bristol, Perfumer ; for certain improvements in or on 
wheeled carriages, and also the method or methods of 
making the said carriages go with or without the assist- 
ance of animals, which method or methods may be ap- 
plied to other purposes. Dated June 14, 1815. 

RoBBET Brown, of Burnham Westgate, in the county 
of Norfolk, Iron4bunder; for certun improvements upon 
the swing of wheel-ploughs^ plough-carriages, and plough- 
shares. Dated June 14, \Bl&. 

John Taylob, of Stratford, in the county of Essex, 
Manufacturing Chemist; for a mode or means of pro- 
ducing gas to be used for the purpose of affording light. 
Dated June 14, 1815. 

Grace- 
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kigtoDj^ in tl^e cw^t^ pf ^um;, Spinaier; for ber new 
methods of .oaaaufiicturii^g straw wifb gause^ p^t, wel^ 
and other »iaiilac ftr^^I^i. for, the purpose pf ip^king 
hatS; bonnets, ^prli^-boxfiis, work-bags, 'iqile;t'<bQX9fy. andi 
other ai*,tiicle«. P^ed )ao^ 17» 181>f 

CH^BLEf SiLvi^sTB^i of Pe£l>y> in the cfHi^cty q( 
Derby, Eogineer ; % various jmprovemet^ts itf^ tb^ tex« 
tare of ^obbio ^^e. Daied June ^815. 

RoBEBT DiCKiNso)^/ pf Great Queen-^street, Ian«^ 
colnV\n.n*fieIds, in tl;ie cotiinj of Middlesex, Eaquir^; 
for means for facilitatiug the propulsjoni and for the 
safety of boats or other vessel^ through the waler. Dated 
June £2, 1^1^. 

JoB^ Taylor, of Stratfocd, iq the cpunty .of Essext 
Manuff^cturipg Chemist ; for certain methods qf purify- 
ing and refining sugar. I)i^ted Jiine 1915. 

RoipBT BAJNBs, :of the Lordship of Myton^ in (he 
oounty ^f ithe %6wn of Kingston«jupon-Hull, Qlttfi-^mf^io- 
facturer; for his impiroyements in the construoiioo of 
verticf^ wiQdmill*sails. Dal^dJune^S, 191{f. 

Samqej^ Balbpn, of Reddich, in' the qoiinty of 
Worce^teri Miller; and J'ojvn Bubtons^a^, of Greea-* 
street, S^nneuVrow* Slaekfrjars roM, in the cpupLty of 
Sucrey^ Oven-builder ; for a machine or instrnment fi^ 
the better heating .ov^^ns* Dated Jmte S4f l^liS^ 
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OF 

-r.<l :THj •>nl T'l'..-.' f."... : ..V . ♦ 

AGj^jctrtTP'iiE.. : , ; 

gTy . (^I^. SECOND SERfES. ^ Au,gnst 181 j?, 

^^ecrficatii^h df the Patent panted fo Wjlliam Bei.l, o/* 
lEdinbur^h, Writer; for certain Improvements in thf 
jtpparatus for copying Manuscripts^ or other fVritingg or 

'^\]iesigns. Dfit^d' March 14, 1815. 

' ' Tq' AV to whom these presents shalT covne/fcc'^ 
tToifr KNOW YB, that rn coincptiafice with the said'pro^ 
Vlso, I thesaSd WHIiam Bdl do hereby declare that tJife 
%atll InTprovcmerit'S* Whieh I have itivented fconsist iii cer- 
a|>paratfos, td be used in ctnicert with th^ 'codmbn 
ariid Icttf/wh^itedlbby trfeopyirig wi'rting by pressure, which 
Wflis itivemed origmaltjr by Mr. James Watt, and f6k 
^idH hi» Majesty graiHed 'his i^tefs patent tohiin id 
year o»e ihtiimtid seven 'htmdried atid eighty. By 
foeans olp improved apparatos, copies of inanQscri{yt 
wrttings t)r designs ean h€ obtained upon the leaves ctf k 
%odk instead of using ^ep&rate l^ies oar ^eces pf paper^ 
« 'heretofore practised. 

To render 'thtis my specification more clear, it Is neces* 
sary to describe briefly Mr. Watt's invention, which 
4torr ^eneridly Icnown and practised "in the following 
'fliabner e '^Rie writing t>r paper to 'be copvei is covered 
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with a dampJeaf of thin paper, wbioh is mmit witbovi 
gam or size^ Both are ^hen submitted^ to a^eoDttderable 
pressure, in aoy kind of press, or other similar macbtoCp 
and in a few seconds the water with which the thin pa* 
per is damped will absorb or take off^iart of tbe^ii^ {rom 
thc'^wriiing ; and the-said paper being very thro, tbeTink 
will penetrate through it, and can be read on the back or 
opposite side to that which pressed in contact with 
the original witiog,- of* which it presei^s an exact fac 
simile. The* ink with which the original writing is made 
must have some admixture of gummy or^mucilagrnbiis 
toatter, which will render it more soluble^ and capa&le 
of being^ taken up in part. by the damp of the papeir. ^ 
small quantity of sugar added to common vitriolic ink Is 
known to make it answer this purpose very well. 

Now, my improved apparatus is for the purpose of 
communicating the requisite degree of dampness to the 
th'^ paper when it is bound in the form of a bc^ok ; and 
the, original writing being , placed bei:ween tite leaves, pf 
.tbf$'lpook,^will communicate by pressoffe j>^rt.of the,ink of 
jbe, writing to the leaf which is. in, cpnt^ct tyjib it, and 
^the copy is thus obtained upon a leaf pf tbe book. Tbt 
/(aid book is tp be formed of any.kipd p^ p^r which is 
j;»;;oper. for receiving ihe.tx>py, t^y absorbing pari of the 
^pk wipei) damped, afpd which is sufficiently thin fpr the 
ink to penetrate its substance, so tha,t it can be read^ at 
the back. The booi^ is to be bound in the usual mannery 
^without any other .precaution than that , the back a|sd 
front are made eq^Qal|y^tbicl^y so that it inay be subqii^ 
ted to an equal pressure, also that the paste-boards of tbip 
jids» if any are usec|, are of ti parallel an^ eveq tbiqk- 
.jpess. 

The damping apparatus consists pf thii) metal plate% 
^ut to the fiijse of the book^ and capable of being sbot.Tqp 
c ' ^herein. 



in the Jff^tmjof coping Manmer^^, tsc \%X ' 



tl|^i:eiii< ^ Thesfl^.platjBs afetCQvered.with tbiti^clotbj ,flffph 
|i^,aii^8Uii|,.tp. receive ihct^d^iaipy &t9Pfpiee^of.c]oth)iflaaT 

iqg^pjate,: and cpyer iboth si^^s ioC- it ^ijmce* rh, sma)! 
^W':P*^ P^^^iQ^^t b^t provide^, to, c^dOtai^ <tbe fl^i|^k 
a^d :plates wben dappedi which^is dc^nci fjjiber^.bjr Im-t 
mf rsiqg tbe sheets of ^^nel in. w^terr'aadiWringiag oat 
ttif^.sji|perflu9op inqtsture,: by isprijpJpUtig ihi^iil^>¥itb iwaleji; 
w^eyit they; % in. therp^n, pr by #pr^ftdi|ig watijrjovef 
with 9.brii8^, or ^by any otl)^r sinotlar meAaa. . Tb^ 
doping piM)?9 are ih^n/Cgided ^iniythe w6t»flafiQely> aifd 
jpQt by.jn tjbe.ipan :: they, ^ill b9 ^f^y fonnise'in a feiv 
joniQut^St 'When .the jstbbicio^h with ivbi^b ibe plates, am 
i^v^Ni^: has ii0jl>ib^d::lbe m 

.The. operlttiWiSiJthaa performsijc: Th^ pafiereontain^^v 
itkgjA^ writiilg, to. be copied, iis to. ^kiciediinvthe' book; 
so lhi(t eaich; :w«tten surface from^ which a copy is \»> 
lep^dedito b6>taken. will lay opposke to tbe vleaf of thia 
paper i^beceiipoa the copytofilhe writiDg.upDn;such sor* 
faee is to: be .made, ;then upon the oppotite.side of each 
thin leaf which is in contact with a written sufface, >p1ctee 
a ^lamping rpktef. prepared as.beforeidescribed. iNow;by 
shpiting the hook, and eacposing^^it to al pressure, the 
leaf t of, thin paper, will :be. inclosed, between the written 
surfaee^ and the damping, plate; and: the: pressure ':prO'»> 
ducing a contact, the water contained in the muslin with 
which the plate is covered will quicj^ly pehetrate;thtough 
the thin paper leaf of the book^ and dissolve part of the 
ink of the writing, which part the thin paper will absorb, 
and thus presehil a^eopy of tbe origiiial writing. 

The pr^cfs^SvtfikiBs butva few seoonds of time;- and'ih 
lh|i;inter5^al4he^t^invptfB(>er re^tves^ the dampness as well 
as 4he CK>py> instead pf,4ts.!being previously id(^rntped> .iia 
in the common process. > 
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^ Tb «^bid dh^i^iift tte dMff[m«isdFiimf (<»i(»»i41y ilii'otfgft 

ai^ Id b« ttppNetf Id lbo»e giirfko«» ^ (h« dttmf ^^g t>''^ 
Wbidi havi( 116 Writhig tfppoMd tf^ tft^ni, tind sllbilttt 
ted^e* ire lb Hhtti tti^ k th6 bobft Afy^r tb^ bp^l-aVkM 
h fiiil^^i its Oti^f to dty tbr diMfrfr'lel^t^.' h^^ei b( 

WHich h^pftbl^ lAf tofHtJAMtsg iMhi^ni itt Md^il ((MftlU 
Oihf he iki of the 4map\ttg pltm ; but I bav« 
lii»ilad liy >3rp6ri*attt fhut mtlat plAtey cotttrcd fttob tMH 
4^b.iiii9ir4l' Ui« pUfptMe b«Uer,fai«thg lest liable m gr^# 
amsty. iVoai tfae dampRetii Any kliid of iMtiil iimy bt 
a»adf but thin #bich h hakt liable to ttist iritl ba beit\ 
or the metal may be vataiihtd) j8|]tetiMd> or tttlriled, f«r 
tfatt pvrpose. Tfafe ptaimi *iay be dampM by Mdfng 
tMeiB ill wet flamiet^ M before dM^rrbed^ «r ftih, ct 
wooHeiH Kneii^ w coti»a> or Any ctber kiiid of dfctJ% 
may be aaed fbr tbe iMie purpiisieii as h Is 'only itiiMidM 
fay mteans of tbem te odtilnuiijeate a pc^ider and lii^t 
degteil of Mmpmm to «be piates^ or t>Uier aabsltaifcv nted 
in Ilea tbeiwfj 

The apparatai for piMhloing the presMre may bb a 
w&feyr pre»s». kver prets, bydrottatic preBs^ or rolb^ 
preiB^ T]t flay other kind bf press ttoowa or in utfe, as wsf 
iayproTentnts do not iextend^ te tlnft f^^t of origiiial 
lippafataa^ 

In iMteaeai whereof ho. 



> 'Hie isdvaivtages iatit^ndiffg hfy pfttent i^nfet^^ . ^ 
W\m^ Th^ ti^ Wf rtye t^fMng feixibri^ pisj^fm^ 
e^gtewf ii 4e]|ii Injared tq^ ^ tbm by itii^ ^Id pre^ 
ces8» 

Second. 
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Sccpod. The copy ii tak^n.at aince intof book imttaA 
:#C uppB demM liulf frheetfi^ Qf pi^per ; and Iherebjr 

Thirds. Tbp 90pm ,M i^nd^ti^d good evidence ia a 
CMft of la^ttri wbUk by old j^ifcw wa$ beid hoi to 
be the case. 

' Fourih. Ia oooaeqaeiM^e it may be o«ed for taking dtt- 
plieatespf ddsomlH aod wny other p^pnH betides ki> 
tera^ to which the fof mer mode chiefly tdnfioed* 

I may farther ad4/chat the new uietbad excels the 
f(irmer much io the facility and ease with wbidh it may 
be used ^ aii4 ihai the puper in the boob on whioh*ibi^ 
.eopy i« to be taken re<|iiife8 no previeve prefMuriog^ the 
paper beiag dMiped by the new apparatus at ibe aanic 
«o»eal al^ by ibe iaaie prDcass by whidk the bopy ia 
tabeiK 



Speqficatim the Patent granted to William HowAJtjiy 
4f Old Brentford, im the County of Middksex^ Oeutler 
nuniijor^n improved Jjpparatmjfor working the P^aipg 
on-hoard SAipe, which may ako be applied to Ckumk^ 
and varum other ustful Purposes. , 

DeMi Notember W, 18I4« 
WUliaPlate. 

To ^1 to frbom these preseota ahaU conie^ tes. 
Now K.NOW ^m, 4hat iii cbs^Aiance with tte sarid pn>- 
na&f I the said TyilHalii Howard do bdaeby desenbe 
iMdd Itsoc^taia the nature of <ny said iinVention, onfl the 
manlier in which the same is to be performed^ as foliopwft/; 
ibat i« loeayc My sM kitentioo as jref)ne8efttefl in ithe 
p^peetive 4rawfng> Fig. 1., (Plate ¥.) befeto >imaelrQd^ 
ind ieonmts of d»e afjfplUoatiQa bf-cfaiiks o^ti 11 apiiidle» 
aii|ipof4oit ^tanc^bosi «8 there vedBiy tb wiiich cihoka 

the 
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the pmnp or piston rods are attached and pot m moliofi 
by the revolution of th^ said spindle by mittils of bevid 
cdg whee]s> acting at right angles, and a handle and fly 
ivbeeli to give motion, as there representfed, bot more 
fully described by iht following figures* ^ ' 

Fig. 2, in the said drawing hereto annexed, exhibits a 
horizontal view;oCthe apparatus/ supported by the stan- 
cheons a, b b,Cf and d. • And Fig. 5, in the said annexed 
drawing, exhibits a side view of that part of thcappara^ 
tus which is supported by the middle stancheous b~i 
and df the same letters referring to the same respective 
parts in every figure. A A^re cranks, to which the pump 
or piston rods are to be attached, and whicK cranks are 
affij^ed to the square ends .of spindle by bolt«serew, or 
other means, or may be made in one piece with the spin^ 
die* BB the spindle, supported upon the stancheons 
a, b, and c, as seen in t'ig. 1. C the bevel cog wheel, 
fitted to a square on the spindle against the shoulder D# 
and fastened with a pin or bolt. E the lesser bevel cog- 
wheel, .working into the greater cog wheel C at right an- 
gles, fixed upon the fly wheel arbour ^PF, which arbour 
is supported by the stancheons b b and d, as seen^ in 
Fig. 3* Q the fly wheel and H the handle, to give mo- 
tion to the apparatus. When a greater power is required 
take off the cog wheel E from the fly wheel arbour> and . 
jiubs(itute one of smaller diameter, as E 1, when it will be 
necessary to place a collar I upon the spindle between 
the cog 4vheel C and the shoulder Df in order to bring 
the bevel w heel. C to act into the teeth of the lesser 
wheel. . ■ ' • » 

Fig. 4 in the said annexed drawing, represents a bori* 
aontal view of a different (Application of wheels for worki* 
ing the spindle and cranks. In this figure the cog wheels 
workjinto each other in a right line; A A the orapfcm 

C 
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/er w&rking lA/ Pumps din^board Sh^. 1S5 

C iheicog wMly 6ttfe4 sQfK the,M}uVe>f tbe ,9(>ipd)e 
vbieb is s^pp^rt^ llie atmohieclts e and /. E the 
ksser qpg wb^^l fitted 6d the 8()uafe qf the fly wheel ar* 
bjpar find supj^rted by atf^aeheons/aQig.. , 

The side view pf the »icWie,#^^W5b^oii//is tepr^esent. 
ed in .Fiff. 6,ip (he aiioe^^M diawiog, aod'shetv tbe aian<« 
ner in which the cog wheels wqric inta each other. The 
fly wheel in this case may oe affixed on either side of the 
stanchepi»^^ia|ld the handle filled, pn> sgf g| t|e end 
of the %rhQ^r,, Pr .^be ))andlf may be<:opUpue4 3^ a, ojr^nlc 
ilGross:lhe;d^#,r(ei^abUpg.^e;re{g( iQ^o to; wort; |it^) an4 
supported, ^y; ^iiotber stanij^^p^q^atj^^ ^xtr^i&ityi ia which 
case the fly. wheel pan be ipa()f to v^prk in the ship's side^ 
with a square on tt)e ins^ jto receive the crank, and &^ 
square on the.oui$ide.,td which a water wheel p^n be.ap* 
plied to, ren/ler ^he apparatus self-acting.' 

To ap^elerate the actiot[i^Qj^ the pomps wqrked upoa 
the laMer prinqipiei a cog w^iee) qf larger diaipeter may 
be substi|tot,ed instead of.tlje cog, wheel E, Figs. 4. and 5| 
in which ;cajsf. the |bfasf id^s fiu^ iti th^ stancbeq|)4 
/ and g,. iixay ^ tura^ rgpnd iq thei^. places, the, holeii 
for tbe^arhouftto turn in beipg that distance from .the 
centre of the dies as the 8^a^ii>diameter of the cog wheel 
'£ fi is larger thap the one for which it is substitotied* ; 
t All the figures except the perspective view, Fig* ^» 
are dr^wn op^on a scale of three inches to the foot, bat I 
do not inten4 copfining myself precisely to.tbes^ dia;iei)« 

- Ill witdein.vi^bereo^ &c. I , < . : 



rating ^iUy^at^ggkHiiijf^illanir^fromi ^kMcei ctifMti 
^f ^ffei'diftg ike ^M^;'m'0fd9r %h&t ike saMt n^ be 

' * 'I Dated July 12f lBt4, " ' 

To dl to irhom''^fliiise prwieiits «hfeill ^^e, U&: 
KWd W ttiAt'^ it compliiincc with th« pro*^ 
Tklo^ 'Ttbevaid Bafzit^ Ikiiiis Mertkm do^tiereby declare 
ihat the ii«iwe of my skid toyefHraB, fkhd the manner 
in whfch the ^ktm iis^^ to "be peiforoiedi ite particolarfy 
deMsribed and ascertairted M manner 'f^lowing; itbat is tb 
8irf: f dot)perate1ipoii iiicfh aniina} 'su^^iances as coa« 
tain jelly, or gelatinous ihattery but do not with lacllitj^ 
lATord Of givte Otit iht whole cf the said j^iiy, or gelatin- 
OM inat^; by tei^rely %oilrn^ bi^ macerating^ siich sab- 
stenees-'w^di water- a}oD€. And the said sobstanoes do 
ehieflyoonsist of the^ 'bony, hard, ot oaTtila]^inti)tre paiii 
^ -mimails : and that I do breafc/crashy chop in fiieces^ 
te>r ' oilverMiise divide/ sueh'bf the said su'bsiances as 'by 
kheir s4nrt;Hirfe do mpnre the ititernal parts thereof to. b^ 
laid and -accessible to the fluid to he Tnade use dt 

for «^tmcting or obtaiiiing the jdly therefrom. 'And I 
9o, ?f conrtenifeht or desirsilrfe/in the firrt jJttcehoii Ai^ 
tibid snbstt^nces m$h wat^r ahme, -m order to extract b 
first proportion of jelly (to which method of extraction 
i claim no exclusive right or prii4]^^. iAnd i d» tffier- 
wards operate upon the residue according to the process 
of my said invention, as herein specified and explained ; 
or otherwise 1 do aftervvards apply and use my said in- 
vention to and with the said substances without such pre- 
vious boiling with water, alone. And, farther^ I do put 
: s. . into 
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intdia^ess^l or' vessels of- white wood or leady o| other * 
matdrial ca|>able of ..withataading'^tbe aciioQ of. diluted; 
2V:id9iQn€;b«}Adred parxs, b; w.ejjgbti qF ^he 8ai^tiubstQacei> 
so if ne^d. i>e^ tbf okt^n, crufbed, .chQ|]i(^ed; or^^^vided, ot: 
ctf the r^iidue left after boiling with water, ^IpitjSy as $i£pre«-} 
stkidy.aloog 3H^iih.f<^ur hundred parts, hy weight,. qr tbeite*^ 
about, of aa|ina4ie acid, diluted, with; v^^r iinfU the spe-. 
cille . gravity thereof-shall be about; Ji04l><>oV>pfired.witU. 
tbe weight x>f p«ire wilier aasumed to b^.e](prf<ase4^ by the 
number IQOQ.. And I do stir tbe mixti^re djijijj until the. 
bony, Mrdy 6t partilaginous parts shail h^y^ ^become, 
soft; and. I do then separate the Acid by dejCjiijitatipni or 
otberwisei. aiid I do wash the^^d ^pfi^n^d parts with re«. 
peatcd wme^s ; an^ 1 do> by ;me^P9' of a p^s or other-, 
wise^ separdle aod press out ai,ost .part of the acid liquoi 
Mhmh: m^y remain m the . said sufl^ued pfir^s, and do, 
agi»Q cftvefully ,wajsh the same with >v^ter ) , the saji^r 
8oftene<E|.ipiarts ooay then be either. driexf^f^fr ke^pingj ox, 
be ioooveried iato jelly or size, or glue^ iby.^qlutipo in* 
heated water as usual. And, moreover, in case the; said; 
softened parts should not be readily soluble in water, 
(^hich will happen if the washing be carried too far,) this 
deflect will be removed by adding a small portion of mu- 
riatic acid, or diluted sulphuric acid, or of vinegar. And 
that in case the acid either left in or added to the said 
softened parts shoald be more than would .be >ufficient 
to prodiipe tbe due solubility, then the gelatine will be 
akbrded in a viscid state, which when dry is easily re- 
ducible to sawder ; bnt( the proper -management in the 
aaiid cespecCfi mu»i and may be easily ascertained by triaU 

^ And I do. farther declare^ that if the muriatic acid first 

• • • 

io. be used, and applied be more diluted than is herein^ 
before mentioned, as, for example, to theispecific grar« 
vity of 109Or the pi'oces^ will be.slower, and the pioducl 
U¥aLi XXVIL — Second Series, T will 
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will be more similar to rsinglass in its rftialities; but thai 
in the large way it is preferable that the acid should be 
somewhat stronger than last-meotioned. And^ lastly, 
that the fat which is separated and floats upon the acid 
made use of^ and the phosphate of lime contained in the 
said acid liquor^ and also tjie acid itself^ may' be separated 
and applied to use by well-known methods, heretofore 
practised by chemists in the treatment of such substances. 

And, lastly, I do declare, that in case the operator 
should not be provided with muriatic acid for perform- 
ing the process of softening the animal substance, as is ^ 
firstly herein mentioned and descrit)ed,then he may make 
use of either the nitric, or the phosphoric, or the acetous* 
acids, of such strength and in such proportions, and dur- 
ing such times of maceration, as by simple and eaisy trials 
upon each respective animal substances, shalj be found 
ihost suitable to such substances respectively, without ex- 
ercising any farther or more powerful action upon the 
same than is or may be requisite for the purposes herein- 
before set forth. " 

In witness whereof, ice. 

Description of an Instrument for performing &urgical 
. Operations. By, Mr. John Bottom ley. 

Communicated in a Letter to the Editors. 

Gentlemen, ' Scarborough, June SO, 1615.' 

Witnessing some mouthy ago a slight surgieal» 
operation, I felt distressed. at the pain occasioned to the 
patient by the rude simplicity- of the. instrument em- 
ployed. It was merely a needle, over which the opera- 
tor, although dexterous, had so little power, that a long-: 
continued effort was necessary; and^ I have been id- 
formed 
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that it wa^ t;be only in^tr^iment employed on such opc^^ 
sioQs, I was ied to the sugg^stipn oFa little cpntfivancei ' 
which I have the satisfaction to ^tat,Q..has since been 
tried, and found to obviate every former inconveni- 
ence. It is of the most , simple description^ as you will 
perceive by the annexed sketch, being nothing more 
than a shprt handle ; into a hole in the end of which the 
needle and thread are thrnst, and there held by a small 
screw, untH it becomes necessary to detach them, in or- 
der to the drawing of the thread through the hole which 
the needle has pierced. 

Conceivinjg; it my duty to give publicity to this little 
improvement^ and not knowing bow to do it better than 
through the medium of your valuable work, I have, to 
request that you will be so kind as to take an early op- 
portunity of giving this communication to the public; 
in doing which you will, I trust, subserve the interests of 
humanity, and will oblige. 

Yours, &c. 

* . John Bottomley. 

P. S. I seize the opportunity to supply a trifling cor- 
rection in •your copy of my tilemorial to the Lords of the 
Treasury. Omitting the words " number and,'* which oc- 
cur in page SO, line U, from the top, of your last vo- 
lume, and the words ^* their number and,** which occur 
in lines 19 and 2b from the top of the same page, your 
readers will be; pleased to add tt)e following sentence at 
the close of the paragraph. Whin only some of the rollers 
are inclined (for it is not in ever^ case designed to incline 
them all) the numli^r inclined mustjlikewise be considered. 
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I ' On Agricultural Chemistry. ' ^ 

• Extracted from Sir Humphry Davit's Lectures; ' 

• 

On Manures of mineral Origin, or fossile Manures; thei^ 
Preparation, and the Manner in which they act. Of 
Ume in its different States; Operation of Ltme as a 
Manure and a Cement ; different Combinations of* Lime. 
Of Gypsum ; Ideas respecting tts Use, Of other neutro-^ 

, saline Compoiindsy employed as Manures. Of Alkalies 
and alkaline Salts ; of Common Salt^ 

It has been shewd, that a great variety of substances 
comribute'to the growth of plants, and supplies the ma-^ 
terials of their, nourishment. Thie conversion of matter 
that has belonged to living structures into organised 
forms is a process that can be easily understood ; but it 
is more difficult to fojlow those operations by, which 
earthy and siBiline matters are consolidated in the fibr^ of 
platits, and by which they are mac^e subsiervienl to theti^ 
fonciions. Some enquirers adopting that sublime gene*^ 
vaiisation of the antient philoso|>hers, that matter is the 
same in .essence, and that the different substfinces con* 
sidered as elements by chemists, are merely different ar-i 
rangements of the same indestructible particles, :have en^^ 
^^voiired to prove, that all the varieties of the prinei« 
ple3 found in plants may be formed from the substance^ 
Qa the atmosphere ; and that vegetable lif^ is a process 
Iq whichibodies that the analytical ^philosopher is unable 
K> change or to form, are constantly composed and de-: 
wmpo»€id. These opinions have not been advanced 
merelj^ as hypotb^es; attempts have been made to sup-' 
port«them by ejqpc«iments. . M. Schrader and Mr. Bra^ 
^nnot, from a series of distinct investigations, have ar-*' 
med at the^^mereobchiftions^ They slate, that different 
I,- , ll »«eds 
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9eeds sown in fioe sand, solphari and metallic oxydsi and 
supplied only with atmospherical air and water, prodoced 
healthy plants, uhich by analysis yielded various earthy 
and saline matters, which either were not contained in 
the seeds, or the material in which they grew ; or which 
were contained only in, much smaller quantities in the 
seeds: and hence they conclude that they must have 
been formed frdm air or water, in consequence of the- 
agencies of the living organs of the plant. 

The researches of these two gentlemen were conducted 
with much ingenuity and address ; but thece were cir* 
cumstanees which interfered with their results, which they 
could not have known, as at the time their labours were 
published they had not been investigated. 

I have found that common dis^tilled water is far from 
being free from saline impregnations. In analising it by 
Voltaic electricity, I procured frofn it alkalies and earths; 
and many of the combinations of metals with cholrine are 
extremely volatile substances. When distilled water is 
supplied in an unlimited manner to plants, it may furnish 
to them a number of different substances, which, though 
in quantities scarcely perceptible in the water, may ac-» 
cumulate in the plant, which probably perspires only ab- 
solutely pure water. 

' In 1801 I made an experiment on the growth of oats, 
supplied with a limited quantity of distilled water in ii 
soil composed of pure carbonate of lime. The soil und 
the water w<sre placed in a vessel of iron, which was in* 
eluded in a large jar, connected with the free atmosphere 
by a tube, so curved as to prevent the possibility of any^ 
dust, or fluid, or solid matter, from entering into the jar. 
My object was to ascertain whether any siliceops earth 
would be formed in the process of vegetation; but the 
oats grew very feebly, and began to be yellow before any 

flowers 
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flowera formed : the entire plaats were bttrnt, and tbeir. 
ashes compared with those' from ao equal number of 
grains of oat. Less siliceous , earth was given by the. 
plants than by the grains; but their ashes yielded much 
more carbonate of lime. That there was less .siliceous 
earth I attribute to the circumstance of the husk of the 
oat being thrown nff in •geritainatiQn'; and this is the part 
which most abounds iti silica. Healsby green oats, taken 
from a growing crop, in a field of which .the .soil was a 
fine sand, yielded siliceous earth in a much greater pro* 
portion tbaqan^eqiial weight of the corn artificially raised. 

The general results of this experiment are very much 
opposed to ihe idea of the composition of the earths, by. 
plants, from any of the elements found in the atmosphere 
or in water ; aod tbere are other facts. contradictory to the 
idea. Jacquin states that the aabes of glass wiort ( Salaola 
sadaX' whjefi vk grows in inland situations, afford the ve- 
getable alkali } when it grows on the sea«shore, where 
Qompounds whteh afford the. foasile. or marine alkali are 
more abundant, it. yields that> substance. ' Ou Hamel 
found, that plaats which usually grow on the sea^shore 
made^mall progress when planted in soils containing lit- 
tle common salt.. The sunflower, iW hen growing in lands, 
containiiigno nitre, does not a&rd that SAibsfance; though, 
when watered by a solution of nitre it yields. Iiitre.abund-; 
antly.: The tables. of de Sau^sui^ shew. that. the. ashes' of 
plants are t similar in constitution to^ the soils in which 
they- have. viOgetated. / 
. De Saiissure i^ade plants grow in sohitioiis of different 
salts, and he ascertained, that iq all cases certain par« 
tions of the.«iaUs were Absorbed by the plant, and found 
unaltered, in. their organs. 

Even animals do npt appear to possess the power of 
forming the alk^din^ and earthy sabstanqes. Dr. Fordyce 

founds 
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tmnif ithatvWhcd cmnary hurds^.ai tbe time they werelmy.^. 
iitg 9gz^t w^re deprived €»f accese to .carbonate of Uine,. 
their ?ggft iiad soft sbelis; and if there is any process fb^' 
which, nature may be^coticeiv^d most iikely.to supply re-* 
soorcesl of this kindy it is tli^ connected with the repro<v: 
ducjtion of the species. > 
: .As the evidence on th^ subject now staodd, it seems) 
fair to conclude, itbait the diilerent earths and jEudine sub* 
stances foiiod in the organs of plants are supplied by the 
soils in which they grow ; and in noc4ses composed by:- 
nkw arrangements of the elemients in air or water. What 
noiay be our ultimate view of the- laws of chemistry, or 
bow far our ideas of elementary principles itiay be sim* 
plified, it is impossible to say^ We can only ceaton 
ffdm facts. We cannot imitate the poWefs of compost 
ti)()ii belon^^ing to vegetable structures; but least we 
oan understand them e and as far as oar resi&arches hBw;- 
gone, 'it appears, that in^ vegetation eoniipopnd forms are 
uniformly produced from' simpler ones ;f and the eleni»n4iS' 
ih the soil, , the atmosphere,- and the earth absorbed audi 
made parts of beantiful and diversified strucfurea. 
• The views which have been just developed .lead tocov*> 
nect ideas: of 'the operation of these manures which «re' 
not necessarily the result of decayed oriifaniaed' bodies;) 
add .which are no't composed of different proportions 'OiP 
carbon, hydrogen, oxygen, aiird aaotc^^-^They must pro^ 
diice^heir effect, either by: becoming a constituent part^ 
of the plant, or by acting upon its more essential foo^ 
8k>. as tb render it morCifitted for the purpose of - vegeta* 
l»k'Jifei )• '•'■'» : • ' / 

I: Tlie only tdubstances Which can with proprriety be caU«^ 
ed fossile manures, and which are^und- unmiifed'with tb# 
remaim -of any organised brings, are eertaiti dkaline 
wrths or alhalies;^. and their combinatioDs. 

i . The 
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The only alkaline earths vrhich have been hitherto ap- 
plied in this way are liare and magnesia. Potassa and 
^da, the two fixed rikalies, are both used in certain of 
their chemical compounds. I shall state in succession 
such facts as have come to my knowledge respecting 
each of these bodies in their applications to the purposes 
of agriculture; but I shall enlarge most upon the subject 
of lime;. and if I should ^nter into some details which 
may be tedious and minute, I trust my excuse will be 
found in the importance of 'the inquiry ; ttnd it is one 
which has been greatly elucidated by late discoveries. 

The most common form in which lime is found on the 
surface of the earth is in a state of combination with car- 
bonic acid or fixed air. If a piece of limestone; or chalk, 
be thrown into a fluid acid, there will be an eiferves- 
cence. 'this is owing to the escape of the carbdnic acid 
gas. The lime becomes dissolved in the liquor. 

When limestone is strongly heated, the carbonic acid 
gad is expelled, and then nothing remains but the pure 
alkaline earth ; in this case there id a loss of weight ; and 
if the fire has been ^ery' high it approaches to one-half 
the weight of the stone ; but in common cases limestones, 
if well dried before burning, do not lose much more than 
from 35 to 40 per cent, or from seven to eight parts out 
of twenty. 

I mentioned in discussing the agencies of the atmos- 
phere upon vegetables, that air, always contains carbonic 
acid gas, and that lime is precipitated from water by this 
substance. When burnt lime is exposed to the atmos- 
pfaere,. in a certain time it becomes mild, and is the same 
substance as that precipitated from lime-water; it is 
combined with carbonic acid gas. Quick-lime, when 
first made, is caustic and burning to the tongue, renders 
vegetable blues green, and is soluble in water ^ but when 

Vol*. XXVII. — ^Second Series. U com- 



146 On JgrkulturalChmistty. 

combined with carbonic acid.it loses all these properties, 
its solubility, and its taste : it regains its power of effpr^ 
vescing, and becomes the same chemical substance as 
chalk or limestone. 

Very few limestones or chalks consist entirely of lime 
and carbonic acid. The statuary marbles, or certain of 
the rhomboidal spars, are almost the only pure i^pecies ; 
and the different properties of limestones, both /as ma- 
nures and cements, depend upon the nature of the ingre- 
dients mixed in the limestone ; for the true calcareous 
element, the carbonate of lime, is uniformly the same in . 
nature, properties, and effects, and consists of one pro- 
portion of carbonic acid 41 4> and, one of lime 55. ~ 

When a limestone does not copiously effervesce in 
acids, and is sufficiently hard to scratch gla^s, it con- 
tains silicons, and probably aluminous earth. When it 
is deep brown, or red, or strongly coloured of any of the 
shades of brown or yellow, it contains oxyd pf ir<^n. 
When it is not sufficiently hatd to scratch glass, but ef- 
fervesces sloy¥]j, and makes the acid in which it effer- 
Tesces milky, it contains magnesia. . And when .it is. black, 
and emits a foetid smell if rubbed, it contains coaly or 
bituminous matter. 

The analysis of limestones is not a difficult matter ; and 
the proportions of their constituent parts may be easily 
ascertained, by tlie processes described in the Lecture 
on the Analysis of Soils ; and usually with sufficient ac- 
curacy for all the purposes of the farmer by the fifth pro- 
cess. . 

Before any opinion can be formed of the maiKner in 
which the different ingredients in limestones modify their 
properties, it will be necessary to consider the operation 
of the pure calcareous element a$ a manure and as a . 
cemept, 

. , . , . . Quick- 
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Quick'-ltine id its pure state, whetbier io powder or dls* 
€0l7ed in water, is injurioUfi to plaots.-^I have in s^^verail 
instances killed grass by watering it with lime-water.—^ 
But lime, in its state of combination with carbonic acid, 
is a useful ingredient in soils. Calcareous earth is found 
in the ashes pf the greiter number of plants ; and exposed 
to: the air, lime cannot long continue caustic, fbr' the rea^ 
sonis that were just now assigned, but soon becomes 
udite'd ta carbonic acid. ^ ^ i 

When newly-burnt lime is earpdsed t6^ir it soon falls 
into powder; in this case it called slacked- liiine'j and 
^he same effect is immediatefy - produced "by throwing 
water upon it; when it heats vix>(ent)y, and the watfct 
disappears. ' I . • . 

Slacked-lime is merely a combination of lime, with 
about one-^tbird of its Weight of Wftter'^ i. e. fifly-flVe parts 
ef lime absorb seventeen parts df Water ; and in this case 
it is composed of a definite proportik)n of watei^, and is 
called by chemists hydrate of lime; ielbd whto bydfate of 
lime becomes carbonate of lime by long exposure to ai^ 
the water is expelled, and the carbonic acird gas takes its 
pkce. 

When lime, whether freshly burnt or slacked, is mixed 
with any moist fibrous vegetable matter,, there is a strong 
action between the lime and the vegetable matter^ and 
they form a kind of compost together, of which a part is 
usually soluble in water. 

By this kind of operation lime renders matter, which 
was before comparatively inert, nutritive; and as char* 
coal and oxygen abound in all vegetable matters, it he- 
comes at the same time converted into carbonate of 
lime. 

Mild lime, powdered limestone, marles, or chalks, have 
no action of this kind upon vegetable matter; by their 

XJ % action 
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action tb^y prevent thcf loo rapkl deooropotition of sub* 
stances already dissolved ; but they have bo tendency to 
form soluble matters. 

It is obvious from these circumstances, that the opera- 
tion of quick-lime^ and marie or chalk, depends upon 
principles altogether different. — Quick-llme, in being ap» 
plied to land, tends to bring any hard v^getaUe matter 
that it contains into a state of more rapid decomposition 
and solution, so as to render it a proper food for plants. 
— **Cha]k and marie; or carbonate of lime, wiJU only im- 
prove the texture of the soil, or its^ relation to absorp* 
tion ; it aclp merely as <»ie. of its earthy ingredients.-— 
Quick-linie, when it becooaes mild, operates in the same 
manner as chalk ; but in the act of becoming mild, U 
prepares rotable out of insoluble matter. 

• It is upon this.cir^ttoi^tfiBee that the operation of lime 
in tbe prepiarntion , for inrbfia^ crops depends; and its ef-« 
fiscacy in fi^^tili^iog peifttSi and in bringing into a state of 
cultivation ^|f$oil|i abounding in hard roots or dry fibres, 
or inert vegetable neiatter. 

The solaiidn of the question, whether quick-lime ought 
to be applied to a sl>il, depends upon the quantity of inert 
vegetable matter thnf: it Cohtains. The .sohitibn of the 
question, whether marie, mild liu^e, or powdered liiftie*' 
stone, ought to be applied, depenrls upon the quantity: 
of calcareous^ ma^tier already in the soil. All soils are im- 
proved by mild lime, and ultimately by quick-Ume, which, 
do not eflVrvesce wi^b, acids: and sands more than 
clays. 

. When a soil deficient- in calcareous matter contains 
mwh soluble vegetable manure, the application of quick- 
lime should always be avoided, as it either tends to.de-. 
compose the soluble matters by uniting to their qarbon 
ftnd oxygen so aa to become mild :lime, or it <;ombines < 

with 
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with tfae.solable matters, aod forms' compounds' having 
less attraction for.wa'ter than the pure vegetable substance. 

The case is the same with respect to mbst animal ma>- 
nures; but the operation of the lime iis different in clif^ 
ferent cases, and depends upon th& nature pf the animal 
matter. Lime forms^i'kind of insblable soap ^ith oily 
matter^, and then gradually decomposes them by sepa^ 
rating from them oxygen and^carbbn. It combines like« 
. wise with the animal acids, and probably assrists their de- 
xomposition by. abstracting carbonaceous matter froui 
Jthem combined with oxygeil ; and consequently it m^ust 
render them less nuuitive. It tends to diminish likewise 
the nutritive powers of albumen from the same causes ; 
and always destroys, to a certain extent, the efficacy, of 
animal inanures, either by combiping with certain of tiieir 
elemebt^, pr bjr giving to them flew arrangements. Lime 
should neiDc^r be applied with animal manures, unless they 
are too rich, or for the .purpose of preventing noxious 
effluvia, as in certain cases ineiilttoned in the last Lecture; 
It is injurious when osixed with a«iy common duiig, and 
tends to render the extractive chatter insoluble. 

I made an experiment Oa this subject: I mixed a'^ 
quantity of brown soluble extract, which was procured 
from staeeps'dong with five times^its Weight of qnick*liin«:l 
I then moistened them with water; the mixture heated^ 
very mubh ; it was suffered to rennain for fourteen liours,) 
and was then acted on by six or seven tiroes its bulk of 
pure water : the water, after beipg passed through a fil-' 
tef, was evaporated to dryness ; the solid matter obtained 
\vas scarcely coloured, and was lime mixed whh a little, 
saline matter. 

In those cases in which fermentation is useful to pro- 
duce tuitriment from vegetable substances lime is always 
e£Bjcaciou9« I mixe4 some moist tanner^s spent bark wjth 

one 
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one-fifth of its weight of quicUimei aod suffered them 
to remain together in a close Tessel for three months ; the 
Jime had become coloured^ and was efferveiscent : when 
water was boiled upoh the mixture it gained a tint of 
fawn colour^ and by evaporation furnished a fawn- 
coloured powder^ which .must have consisted of lime 
united to vegetable matter, for it burnt when strongly 
heated^ ahd left a residuum of mild lime*. ' 

The limestones, containiag Alumina, and silica are less 
fitted for the purposes of manure than pure limestones; 
but the lime formed from them has no noxious quality. 
Such stones are less efiicacious, merely because they fur<> 
nish a smaller quantity of quick-lime. 

I mentioned bituminous limestones. There is very seU 
dpm any considerable portion of coaly matter- in these 
stones; never as much as fi^e parts in lOQ; but such 
limeston'es make very good Jime. The carbonaoeoub mat* 
ter can do no ii^vry to the land; and may, under certain 
circumstances, become a food of the plan^ as is evidens 
from what was stated in the last Lecture. 

The subject of the application of the magnesian lime-» 
stotie is one of great interests 

It bad been long known to farmers in the tieighbQiur<« 
hood of Dracaster, that lime made from a certain lime^* 
stone Applied to the land often injuf^d thcciiopa consi-i 
derably. Mr. Tennant, in making a series . of experi<< 
meats upon this peculiar calcareous substance, found that 
it contained magnesia; and on mixing some ^calcined 
magnesia with soil, in wfaicb he sowed different seeds^ 
he found that they either died or vegetated in a very 
imperfect manner, and the plants were never healthy* 
And with great justice and ingenuity he referred the bad 
effects of the peculiar limestone to the magnesiaa eaith> 
itcontain^. ^ 
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In making some inquiries ^oqcerniog this subject^ I 
found thai there were cases in which this magnesian 
limestone was used with good effect. . 

Amongst some specimens of limestone which Lord 
Somerville put into my hands, two marked as peculiarly 
good proved to be magnesian limestones. And lime made 
from the Breedc^n limesttode is used in Leicestershire, 
where it is called hot lime ; and I have been informed by 
farmers in the neighbourhood of the quarry, that they 
employ it advantageously in small quantities, seldom 
more than ^ or 50 bushels to the acre. And that they 
find it may be used with good effect in larger quantities 
npon Tich land. 

A minute chemical consideration of ibis question will 
lead to its solution. < . • ^ 

Magnesia has a much weaker attraction for cafbonic 
acid than lime, add will reqiain in the state of caustic or 
calcined magnesia for many months^ though exposed to 
the air. And • as long as any . caustic Ume reinains^ the* 
magnesia cannot, be combined with carbonic acid, for 
lime instantly attracts carbonic acid from magnesia.' 

When 'a magnesian limestoiie i& butat, the magnesia^ 
is deprived of carbonic acid much sooner than the Koie ; 
and if there is not much vegetable or animal itiatterJn 
the soil to supply by its decomposition carbonic add, the 
magnesia will remain for a long while in the caustic 
s^ate; and in this state, acts as a poison to certain vege- 
tables. And that more magnesian lime may be used upon 
rich soils seems to be owing to the circumstance, that the 
decomposition of the manure in them supplies carbonic 
acid. And magnesia in its mild state, ue^ fully com- 
bined with carbonip acid, seems to be always an useful 
constituent of soils. 1 have thrown Carbonate of rna'g* 
nesia (procured by boiling the solution of magnesia in 

super-^ 
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super-^carbonate of potassa) upon grass, and' upon grow- 
ing wheat and barley, so as to render the snrface white ; 
but the vegetation was not injured in the slightest de« 
gree. And one of the most fertile parts of Cornwall, the 
Lizardi is a district in which the sqU contains mild mag- 
nesian.eafth. 

Xhe lizard Downs /bear a short and green grass, which 
feeds sheep, producing excellent muttbn ; and the culti- 
Tated parts.are amongst the best corn land^ in the county. 

Thai the theory which I have ventured to give of the 
operation of magoesian lime is not unfounded, is shewn 
by. an experiment which I made expressly for the pur- 
pose of determining the true nature of the operation of 
this substance. I took four portions of the same s^il : 
with one I mixed one-twentieth of its weight of caustic 
magnesia, with another I mixed the same quantity of 
magdesia .aud a proportion of a fat decomposing peat 
equ$l *io jone-fourth of the weight of the soil. One por- 
tioji of soil .remained in its natural state ; and another 
was mixed with peat without magnesia. The mixtures 
were made in December 1806, and in April 1807 barley 
W<is sown, in all of them» It grew very well in the pure 
soil, but .better in the soil containing the magnesia and 
peat ; and nearly as well in the spil containing peat alone: 
but in the soil containing the magnesia alone it rose very 
feeble, and looked yellow and sickly. 

Ii repeated this experiment in the summer of I8I0 with 
similar results;. and I found that the magnesia in the soil 
mixed with peat became strongly effervescenti whilst tbe 
gortion in tlie unmixed soil gave carbonic acid in much 
smaller quantities. In tbe one case the magtiesia had as- 
sisted in the formation of a manure, and had become 
mild ; in the other case it had acted as a poison. 

Jt is obvious, from what has |>een said, that lime from 

the 



the magiiitiafi liiiieston« may be applied in largft ^ufttitU 
tiiss \o peats ; and that where lands have been injured bf 
the appHcation of too large a quantity of magneslan Hme^ 
l^af will be a proper and efBcii^nt remedy. 

I mentioned that- magnesian limestones effervesced K(M 
lie when plunged into an acid. A simple llest of magilefifiK 
in a limestone is this circumstance, and its rendering 
Itttad nitric add or aqua ibrlts milky. 
. Frooi the analysis of Mr. Tennaftt^ it lipp«an that ih4 
magnesian limestonesi contain fvom 

£0.3 to 22.5 magnesia. 
' . 69.5 to §1.7 lime. 

47.$ carbonic acid. 
Q.8 clay and oxyd of iron. 

Magnema liaiestones i^ra lisaally coloui^d brovni 00 
pale yellow-. Tbey afe found in Somersetshire, Leicesleiu^ 
i^bire, Derbyshire, Shropshire^ Durham, and Yorkshire 
I have never met wi(h aoy ii| other counties io England | 
\nxl they abound in maay parts of Ireland^ partioularljf 
aear Belfast, 

. The use of lime aa a cf meal is not a proper subjecl 
fcr extemive disoussioii in a course of lectures on X\m 
cbemistty of agriculture ; yel as the theory of the op^ 
laiioo of Kme in^ this way is not fully stated in any eie^ 
mentary botok that I have perused; I shall say a ve^ 
few words on the applications of this part of chemica} 
knowledge. ' ^ 

' There are two moc^es in which lime act« as a ceipent { 
it it» oorabinatida with water, and in its porabination 
wiU) carbonic acid. ^ 
. Th9 hydrate of lime has been already mentioned. 
Whei^ quioH lime ia rapidfy made into w paste* with waif 
ter, it soon loses its softness, and iSxe w|kter and the lima 
VoL.XXVII.^SxcoND Seribs. X formi 
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forjno . together a ftolid coherent mass, wbiob ^consists, 89 
ba$ been atated. before, of 1 7 parts of wat^r to 55 parts 
of lime. . Whep hydrate of lime, whilst ii is coDsoIidat-' 
ingy is mixed wiih red Qxyd of iron, alumina, or silica, , 
th^ mixture .becomes harder 'and more coherent than 
when lin^e. alone - is used; and it appears that this i8ow-^ 
ing to a.cert^iii degree of chemical attraction between 
hydrate of lime and these bodies and they render it les* 
Kai>l<^.tQ de^spmpppe by the action .of the carbonic acid ia 
the air, and less soluble ip. water, 

The basis of all cements that are us^ed for works which 
are to be covered wiih water must be formed from hy- 
drate of lime; and the lime made from impure lime* 
stones answers this purpose very well. Puzzolana is e6m« 
posed principally of silica, alumina, and oxyd of iron ; 
an4 it is usedmixed with lime, to form cements intended 
to ^e employed under water. Mr. Smeaton, in: thccon^ 
Struction of the, Eddystone light-house, used a cement, 
composed . of equal parts by weight, of slacked lime and 
puazolana. , Puzzolana is ^ decomposed lava. Tarras, 
vrhich was formerly imported in considerable quantities, 
from Holland, is a mere decomposed basalt : two parts of 
slacked lime and one part of tarras forms a principal part 
of the mortar used in the great dykes of Holland. Sub<* 
stances which will answer all the ends of puzzolana and 
taoras.are abundant in the.British islands. < An excellent 
red terras may be procured in any quantities from^ the 
Giant's Causeway, in the North of Ireland : and decom« 
poAing basah ii^ abundant in many parts of Scotland, and 
in the ooitbera district&of England in which coal is'found^ 

Parker's cement, and cements of tbe same kind made 
at tbe.alum work&of. Lord J)undas. and Lord Mulgrave, 
are mbaurea of calcined ferroginous, siHcioos^ . and 
almninous matter, with bydrate.of lime« . 

The 
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The cements which act by combining with carbonic 
acid, or the common mortars, are made by mixing toge- 
ther slacked lime and sand. These mortars at first so- 
lidify as hydrates, and are slowly converted into car- 
bonate of lime by the action" of the carbonic acid «of tbe 
air.' Mr. Tcnnant found that a mortar of this kind in 
three years and a quarter had regained '63 per cent, of 
the quantity of carbonic acid gas which constitutes the 
definite proportion in carbonate of lime. The rubbish of 
inortar fronfi houses owes its power to benefit lands prin- 
cipally to the carbonate of lime it contains, and the sand 
id it;' and its state of cohesion renders it particularly 
fitted to improve clayey soils. 

The hardness of the mortar in very old buildings de- 
pends upon the perfect conversion of all its parts iiito 
carbonate of Irme. The purest limestones are the best 
adapted for making this kind of mortar ; llie magnesian 
limestones make excellent water cements, but act with 
too little energy upon carbonic acid gas to make good 
common mortar^ 

The Rotnan^;, according to Pliny, made their best mor- 
tar a year before it was used; so that it was partially 
combined with carbonic acid gas before it was employed. 

In burhing Irmfe 'tbete are some particular precautions 
required for the different kinds of limestones. In gene- 
ral one bushel of coal is sufficient to make four or five 
bushels of lime. The magnesian limestone requires less 
fuel than the common limestone. In all cases in which a 
limestone containing much aluminous or siliceous earth 
is burnt, great care should be taketi to prevent the fire 
from becoming too intense; for such lime easily vitrifies, 
in consequence of the affinity of lime for silica and' 
lAumina.^ And, as in some pliices there are no other 
limestones than such as contain other 'eaVtKB,^it'i^ itt^ 
* ■ X2 portatijt 
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portaat t6 attend to this circumstance. A moderately 
good lime may be made at a. low red h^at; but it vrilj 
melt into a glass at a white heat. In limekilns for burn-* 
in§ such lime there should be always a damper^ 

In general, when limestones are not magnesian, their 
purity will be indicated by their loss of weight in bHrn-« 
ipg; the more they lose the larger is the quantity of cal- 
careous matter they contain. The magnesian limestones 
contain more carbonic acid than the common limestones^ 
and I have found all of theo^ lose more than half theii: 
weight by calcination. 

Besides beipg used in the forms of lime and carbonate 
of Hme> calcareous matter is applied for the purposes of 
agriculture in other combinations. One of these bodies 
is gypsum or sulphate of lime. This substance consista 
qf sulphuric acid (the same body that exists combined^ 
with water in oil of vitriol) and lime ; and when dry it is> 
composed of 55 parts of lime and^75 parts of sulphuric 
ii/cid. Common gypsum, or selenite, such as that fo^nd 
at Shotover Hill, near Oxford, contains, besides sulphuria 
acid and lime, a considerable quantity of water; and its 
Composition may be thutf expressed : 

Sulphuric acid one proportion «.«4..75 ' ^ 
Lime one proportion ••••••55 

, Water two proportions • .34 

The nature of gypsum is easily demonstrated 'f, if oil of 
vitriol be added to quick-lime there is a violent heat pro«>. 
duced ; when the mixture is ignited, water is. given otf|^; 
t^nd gypsuni alone is the result, if the acid has been used 
in sufficient quantity ; and gypsum mixed with quickv. 
lime, if the quantity has been deficient. Gypsi^tqii fre^, 
/fom water, is sometimes found in nature, when U is caU^4; 
iinhydrous .^ejenite. (t is distinguished froin cQOkmo^; 
gypaiuta by giving oS no water wbei^ heated* 



. Whfn .gylHum^ free froed water, or deprived of wiitef 
by .hfat; is made into a paste with water^ it mpidiy .tett 
by potnbining with thai fluid. Plaster, of Paris U povr« 
^er^d dry gyp&umr^ lind its property as a cement^ and hi 
ii» use in making .<;aM9^ d^epends tipon its solidrfyiag n 
certain quantity of watet*^ aqd making with it a cohereot 
mass. Gypsum is solivble in about 500 times its weight 
of cold water, and is more lolublj^ in hot water; so thai 
wKen water has been boiled iu contact with gypsum^ 
({ryatals of this substance are deposited as the .water 
cools. Gypsum is easily distinguished by its pfopertieiy 
of affordmg precipitates to solutions of oxaJat^s and of 
l^arytic ^aUs. : 

Great difference of opinion has prev&iled amongst agri-^ 
culiurists with respect to the uses of gypsufai« It hai 
been advantageous^Iy used in Kent, sind various tcstimo^ 
BOies in favour of its efficacy haVe been laid before the 
^oard of Agriculture by Mr. Smith. In JVmerica it is 
splayed with sigtia^ success; but in most counties o7 
Englaud \i failed, though tHed ia vatious wkys^ add* 
upon different crops. 

Very discordikot notions have been formed as to the 
mode of operation df gyp^uih* It has been supposed by*, 
aome peirsons to act by its pOwel* of attiactiiig mdtstare 
from the air; but thi^ agency must be comparatiTcljr iii^ 
significant^ When eomhined with inrater it retains tiiat: 
fluid too powerfully to yield it to the foots of th^ plant^. 
and its adhesive attraetion for moisture is indooslderabie 
the small quantity in which it is psed likewise is a eifv. 
cumstance hostile to this idea. 

. It. bfts. bi^en said that gypsum assists the ptitrefaclioii 
of animal aubsjtaac^s^. and the decompositiob of raanore^i 
I have tjled ai>q»e experiments on this 8ubje<it> which are 
coutjradicJiqry t^ the notion. I miXed so»^ ittiaeed vealt 

with 
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with aboat one-one hundredth' part of its weight of gyp- 
suiDy 'and exposed some veal without gjrpsum under the 
same circumstances ; there was no difference in the time 
in which they began to putrefy, and the process seemed 
to me most rapid in the case in which there was ho gyp- 
sum present. I made other similar mixtures, employing 
in some cases larger, and in some cases smaller, quanti* 
'ties of gypsum; and 1 used pigeons' dung in onein^^ 
•stance instead of flesh, and with precisely similar re« 
solts.' It certainly in no case increased the rapidity of 
putrefaction. ^ 

. Though it is not generally known, yet a series of expe- 
riQAents has been carried on for a great length of tim€ in 
this country upon the operation of gypsum as a manure. 
The Berkshire and the Wiltshire peat-ashes contain a 
considerable portion of this substance. * In the Newbury 
peat-ashes Lhave found frorn one-fourth to one-third of 
gypsum, and A larger quantity in some peat-ashes from 
the neighbourhood of Stockbridge: the mother constitu* 
dnta of these ashes are calcareous, aluminous, and silice* 
ous earth, with variable quantities of sulphate of potassa, 
a. little common salr, and sometimes oxyd of iron. The 
red ashes contain' most of this last substance. 

' These peat-ashes are used as a top dressing for cuhi« 
vaied grasses, particularly sainfoin and clover* In ex* 
sonining the ashes'of sainfoin, clover, and rye grass, I 
foundnhat they afforded considerable quantities' of gyp* 
sum ; and thi» substance, probably; is intimately com* 
bined^ as a necessary: pfirt of -their woody fibre. If this 
be allowed, it is easy to explain the reason why it ope* 
rates iu such small quantities; for the whole of a clover 
crop^ or sainfoin crop, on an acre, according to my estf** 
mation, would afford by incineration only three or four 
bushds>of gypsum. In examining thesoiHn.a field'neat* 

« • Newbury, 
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Kewbucy^ > which was taken from below a foot-path n^ar 
Ithe.gate^ where gypsum could not have been artificially 
fucnished, I could not detect any of this substance in it; 
and at the., very time I collected the. soil 'the peat^ 
asbes . were applied to the clover in the field. The rea-* 
ton. why gypsum is .not generally efficacious is probar* 
bly because most cultivated soils contain it in sufficient 
quantities for the use of the grasses. In the common 
<;ourseof cultivation gypsum is furnished in the manure; . 
for it is contained in. stable dung, and in the dung of ^all 
cattle fed on grass and it is not taken. up in corn crops, 
or «rops of peas and beans, and in very small quantities 
in .turnip crops but where landaeare exclusively devoted, 
to pasturage and.hay it will be continually consumed. I 
have examined, four , different soils cultivated by a' series 
of -.common courses of crops, for, gypsum.- One was a 
light sand from Norfolk ; another, a clay, bearing a good 
wheat, from Middlesex ; the third a sand, from Sussex $ 
the fourth a clay, from Essex. • I found gypsum in all.of 
them ; and in the Middlesex, soil it amounted nearly to 
me per.cmt. . Lord Dundas informs me^ that having 
tried gypsum. without, any benefit on two. of his estates in 
Yorkshire,, he was induced to have the soil, examined 
for gypsum, and this substance . wa» found in both the 
soils. 

Should these statements be confirmed by future inqui**' 
ries, a practical inference Of some value may be dertve4 
fron»them. It is possible that lands which have ceased 
io bear good crops of clover, • or artificial grasses, may b» 
restored. by. being manured with gypsum. • ihave:men^ 
tinned^ that this substance is found in Oxfordshire; it ia 
likewise . abundant ia many other parts- of England ; ii» 
Gloucestershire, .Somersetshire, Derbyshire, Yorkshire, 
&c. and requires ooly pulveriisation for its preparation. 
A * Some 
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- Sonie wly interesting documents opoo th«' uHe 6f sd^ 
|ih«te of iron or green vitriol, which is a salt prod|ice4 
from peat in Bedfordshire, have been laid before tb^ 
Board by Dr. Pearson: and I hive witneBted tbefertiiia^ 
iag effects. of a ferrvginoae water used for irrigating a 
grass ipaadow made by the Duke of Manchester at Priest^ 
kjr Bog, near Woburn, an account of the prodoce of 
wbick has been published by the Board of Agricohor^i 
I have no doubt that the peat salt and the vitriolic watet 
ieted chiefly by producing gypsooi. 

Tbt soik on which both Btit efficacioiia are oalcareooe ) 
and snlpiiate of iron is decomposed by the carb«qate of 
lime in such soib. The sulphate of iron consists of snU 
phuric acid and oxyd of iron, and fs an acid and a retf 
aplable salt; when a sohitioB of it is mined with Ga«4 
boBUte of Kme the sulphuric acid quit% the oxyd of iroo 
to it||i4e to tbe lime, and the corapoiiJids produdsd are uh 
lipid, and comparatively insoluble. 

I coiieatied some of the deposition from the fevnigiiii^ 
MS water on the soil in. Priestley meadow. I found rl 
f0ii«iated of gypsum, carbonate of iron, and . insolubi* 
Siilplialt of iron. The principal grasses in. Priestley mea^* 
dow are, meadow fxrx*tail, cockVfioot, meadpw fescue, 
fiorin, and sweet-scented vernal graasb I havecKantined 
the ashes of three of these grasses, meadow foxrHai^ 
cock's-foot, and fiorin. They cootaiond a eonsidtfrable 
proportion of gypsum. 

Vrtsiolie impregnations in soila, where thero is tiacair' 
eareons matter, as in a soil from Lit)CQ)nsfai:re> ara injof 
cioua; but it is probably in consequMce of tlueir suppiyt. 
ibg an excess of f0rruginous mutter to the sarp; Onyd of 
troq vo sma}l quantiti^es forms^ atit nsefiul part of •oil»;. and 

is found in the ashe« of plants, smd probably » hnatfui 

onljr in its aci4 combiDatioas* * « . 

I have 
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' Ihsive jifst Mentioned certain peats, the ashes of which 
vffoi'd gyp^iim ; but it must not be inferred from this, 
that all peats agree with them. I have examined varions 
^e^at-ashes from Scotland, Ireland, Wales, and the North- 
ern and Western parts pf England, which contaiiijed no 
quantity that Cbuld be useful ; and these ashes abbuhded 
in ^ilioious, aluminous earths, and oxyd of iron, 
* Lord Charlevill^ found in some peat-ash6s from Ire- 
land sulphate of potassa, a. ^. the sulphuric acid com* 
bined with potassa. 

"Vitriolic matter is usually fordied in peats ; and if the 
Ooxl or substratum is calcareous, the uhim&te result is the 
production of gypsum. In general, when a recent pieat- 
ksh emits a' strong smell, resembling that of rof ten -egg^ 
frhen'acfed ofpbn by vinegar, it will furnish gypsum, 

' Phosphate of Hme is a combination of phosphoric acid 
and lime, one portion of each. It i$ a compound insolu-| 
ble th'pure wAter, but soluble in water containing any acid 
matter. Itforms the greatest pai^t of calcined bones. It 
exists in most excrementitious substances, and is found, 
both in the straw and grain of wheat, barley; oUtd, andf 
rye, and likewise in* beans, peas, and tares. It exists itf 
90tne places' in' these islands native, but only in v^ry 
»mall quantities. Phosphate of lime is generally con- 
veyed to ibe land \ti the composition of other, manure, 
Ikid it is jprobably irecessary to corn cropb and other 
#hite crops. 

Bone ashed gj^oottd to powder will probably be fbund 
useful on arable llEmds containing much vegetable matter^ 
jtnd may perhaps enable soft peats ta produce wheat; 
HBtthe powdered bone in an uncalcined state is much to* 
Be i^eferred in all cases when it can: be procured. 

- Hhe^ $al%ne compouttd$ of magnesia will require very lilf- 
tde discttssion as to their uses as manurea. The mo^t im-» 

* Vol. XXVII.— Secojid SBiHEa. Y portani 
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portant relations of this subject to agriculture have been 
coDsiidered in the former part of this Lecture, when tbf 
application of the magnesian limestone was examined. 
In combination with sulphuric acid magnesia ^orms a 
soluble salt. This substance, it is stated by sQine in* 
quirers, has been found of use as a maniilre ; but it is not 
found in nature in sufficient abundance, nor is it capa- 
ble of being made artificially sufficiently cheap to be of 
useful application in the common course of i^usbandry. 

Wood ashes consist principally of the vege^ble alkali 
united to carbonic acid; and as this alkali is. found id.al* 
IDost all plants, it is not difficult to conceive that it nsaj 
form an essential part of their organs. Tbe g^i^etat ten^ 
dency of the alkalies is to give solubility, tp vegetabl<t 
matters I and in this way they may rendeir, c;arboQaceo{]j| 
and other substances capable of being tal^en up by the 
tubes in the radicle fibres of plants. The .vegeti^|>le al« 
kali likewise has a strong attraction for water^ an^l <;v.eg 
iif small quantities may tend to give a due degrfe^e of mois*^ 
ture to the soil, or tp other mfinures.^. though this open 
ration, from the small quantities used, or existing in th^ 
soil, can be only of a secondary kind. 

The mineral alkali, or soda^ is toxxxji^ in the ashes ojF 
sea-weed, and may be procured by certain cheinipal 
agencies from common salt. Common salt consists of 
mjetal name^ sodium, combined with cblpria^; and pur^ 
soda consists of the same metal united to oxjge^p Wheqir 
water is present, which f^W a^ord oi^ygei^ ta the sodiQin> 
soda may be obtained in several modefi from 8^t« 

The sapae reason jng will apply to the.O;peratioD of |be 
pure mineral alkali^ or the carbonated ajk^lijt as I9 that, 
pf the vegetable ^Ikali ; and whea cofoiaioa sa,l^ actHi 
pui a manure, it is prob^iibly by entering. injtp th^ comfpsi- 
jtjo^ of tl^e plant iqi the same mapQpr ^ ^^%ym$. phP%f: 
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jlhMb of lime, tnd the aTkaRes*. Sir John Pringle has 
seated, that salt in sm^ill quantities assists the decompo^ 
sttion of animal and vegetable matter. This circumstance 
may render it useful in certain soils. Common salt like*- 
wise is oflTensive to insects.—- That in small quantities it is 
sometim^es a useful. mahure, I believe is fully proved ; and 
It is probable that its efficacy depends upon many com« 
bihed causes. - ' 

Some persons have argued against the employoient of 
salt; because when used in large quantities^ it either does 
no good, or renders the ground sterile ; but this is a 
very unfair mode of reasonitig. That salt in large quan*- 
titles rendered knd barren, was known long before any 
records of' agricultural science existed. We read in the 
Scriptures, that Abimelech took the city of Schechem^ 

and beat d^wn the city, and sowed it with salt,'' that 
the soil might be for ever unfruitful. Virgil reprobates a 
salt soil ; and Pliny, thou;gh 'he recommends giving salt 
to cattle, yet affirms, that when strewed over land it ren- 
ders it barren. But these are not arguments against a 
proper application oT it. Refuse salt in Cornwall, which^ 
however, likewise contains some of the oil and exuvisB 
of fish, has long been known as an admirable manure. 
And the Cheshire farmers contend for the benefit of the 
peculiar produce of their country. 

It is not unlikely that the same causes influence' the 
effects of salt as those which act in modifying the opera* 
tion of gypsum. Most lands in* this inland, particularly 
those near the sea, probably contain a suflicient quantity 
of salt for all the purposes of vegetation ; and in sucli 
cases the supply of it to the soil will not only be useless, 
but may be injurious. In great storms the spray of the 
sea has been carried more than fifty miles from the shore; 
so that from this source salt must be often supplied to the 

Y a saU. 
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Ipil. ^ I bave/onnd salt in all the.saodstone. rocks that t 
have examioedi and it must exist io the soil derived froia. 
these rocks. It is a eonstitaent likewise of almost every, 
kind of animal and vegetable manure* 

Besides these compounds of the alkaline .eartha^d al'-' 
kalies, . many others have been recommended, for the pur* 
poses of increasing vegetation ; such are. nitre, or the 
nitrous acid combined with potassa. Sir K^nelm Digby 
states, that he made . barley grow very luxuriantly by wa- 
tting it' with a very weak solution of nitre; but be is too- 
speculative a writer to. awaken confidence in his results* 
This substance consists of one proportion of azote, six of 
oxygen^ and one of potassium ; and it is not unlikely that' 
it may furnish azote to form albumen, or gluten, in those 
plants that contain them \ but the nitrous salts are too va« 
livable for other purposes to be used as manures. 

Dr. Home states, that sulphate of potasta, which, as I . 
just now mentioned, is found in the ashes of som.e peats, 
is a , useful manure. But Mr* Naismith ^ questions hif 
resqits ; and quotes experiments hostile to his opinion, 
and, aahe conceives, unfavourable tathe efficacy of any : 
species of saline manure. 

Much of the discordance of the evidence relating to^ 
the efficacy of saline substances depends upon the . cir- 
cumstance of their having been us^d in different proper* 
tipns, and in general in quantities much too large* 

I made a number of experiments in M^y and June 
1807,. on the effects of di^rent saline substances on%bar<* 
le^ and on grass growing, in the same garden, the soil of 
which was a light sand, of which 100 part^ were com-* 
posed of QO parts of siliceous sand, and 84 parts finely di* 
Tided majtter, consisting of seven parts, carbonate ofitme^ 

« Elements of ;Aj:i'iculture, p. 7i. 

twelve 
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twelve parts* alumina .Und silica^. less than one' part saline 
mauer, principally ' common saU^ wi^h a trace of gypsuna' 
and sulphate of magnesia : the remaining sixteen part« 
were vegeitable matter. 
The solutions of the saline substances were used twica 
• a week| in the quantity of two ounces, on spots of grass 
and corn; sufficiently remote from each other to prevent 
any interference of results. The substances, tried were 
super-carbomte, sulphate, acetate, nitrate, and muriate of 
potam ; sulphate of soda, sulphate, nitrate, muriate, and 
carbonate of ammonifa. I found, that in all cases, whea* 
the quantity of the salt equalled one-thirtieth part of.tbi^ 
weight of the water/ the effects were injurious; but: least 
ao in- the instiinces of the carbonate, sulphate, and mu-^ 
riate of ammonia. When the quantities of the salts were> 
one-thr^e. hundredth part of the solution; the effects, werei 
different. The . plants watered with the solutions of that 
sulphates grew just in the same manner as similar plants.' 
lyatered with rain water. Those acted on by the solution 
of Ditre, acetate, and super-qarbonate of potassa, and' 
muriate of ammonia, grew rather better* Those treated ' 
with the solution of carbonate of ammonia grew most' 
luxuriantly of all. This last result is what might be - ex-*: 
pected, for carbonate of ammbnia consists of. carbon^t 
hydrpgen, azote, and oxygen. There was, however, ano«< r 
ther result, which I had not anticipated; the plants wa--^. 
tered. with solution of nitrate of ammonia did not grow* 
better than those watered with rain water. The solu«». 
tipn reddened litmus paper ; and probably the free acid : 
exerted a- prejudicial effect, and interfered with the result* 
Soot, doubtless, oives part of its efficacy to the am- 
iil(>niacal salts it contains. .The liquor produced by the 
distillation of. coal contains carbgnate and acetate of ' 
ammonia, and is said to be a very good manure. 
. In 
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In 1808. 1 found the growth of wheat io a field at ltoe« 
hampton assisted by a very weak soltitioo of acetate of 
ammpnia. 

Soapers' waste has been recommended as a manure^ 
and it has been supposed that its efficacy depended iipon 
the different saline matters it contains ; but their quantity 
it very minute indeed^ and its principal ingfedientis are 
mild lime and quick-lime. In the soapers' waste, frbin 
the best manufactories^ there is scarcely a trace of alkaH. 
Lime moistened with sea water affords more of this sub- 
stance, and is said to have been used in some Cases with 
more benefit than common lime* 

It is unnecessary to discuss 'to any greater extent the 
effiects of sditie substances on vegetation ; except' the 
amnioniaeal compounds, or the compounds containing 
nitric, acetic, and carbonic acid, none of them can afford 
by their decomposition any of -the comtfioh principles of 
yegetaftion, carbon, hydrogen, and oxygen. 

The alkaline sulphates and the earthy muriates are so 
seldom found in plants, or are found in such minute 
quantities, that it can never be an object to apply them 
Xp the soil. It was slated in the beginning of this Lecture, 
that the earthy and alkaline substances seem never. to be 
fQrmed in vegetation ; and there is every reason likewise 
to believe, that they are never decomposed ; for after 
being absorbed they are found in their ashes. 

The metallic bases of them cannot exist in contact with 
aqueous fluids ; and ihese metallic bases, like other me- 
tals, have not as yet been resolved into any other forms 
of matter by artificial processes ; they combine readily 
i¥itb other elements ; but they remain undestructible, and 
can be traced undiminished in quantity, through their di- 
v^^ersified combinations. 
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. Williams^ of Hatfield^street^ Blackfrian Road, 

• "With a Wood Engraving. 

From the Transactions of the Society for the Eiicou^ 
- ragement o£ Arts, Manufactures, and Commerce. 

The Silver Medal and Twenty Guineas were voted to JIfr, 
WiLLiAMs/or this Communication. 

Having had' various applications for hand cord mills^ 
and being convi>need that nothing but stones arc^ cal'ca- 
lated to grind wheat, and that in every itiod^ which ba^ 
hitherto been adopted they have always been attended 
With great* ejrpenses, and occupied much room, I beg 
leave to submit to the Society a milt, in Which' ibavci 
encfeavoured to obviate the a£dve inconveniences. It is 
composed of a pair of French burr-stones, working ver- 
tically ^ the running stone works against a- fixed breast,' 
which is occasionally moved; td adjust the fineness of the 
flour by means of a regulating scVeW. The mill is in- 
tended to be fixed by three bolts to a post. ' The idmpli- 
city of its cotistruction, the small space it occqpies, and 
the manner of its performance, combined with its cheapo' 
ness, I trust will be a sufficient recommendation of it to 
merit the approbation of the Society. 

With this mill a man may grind half a bushel of wheat 
in an hour. I can now manufacture them for twelve 
guineas each, and have no doubt of being able' to Inake 
them much cheaper. , . 

ReFE^RENCR to the ENeRAVlKO.' ^ ' ' 

A, Fig. 2, the running-stone, constrUdted of French 
Bnrr, having also a fly-wheel and a pinion upon the same* 
9Xh with it; "plsiced ouuide the cheeks of the frarn^. 
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< hSig* If abews the mall ptoion'. on iHe same axle willi 
the ft|oivp. A^and the 'fly-.w heel. / ». 

J the multiplying wh^el^ turning tb^ pinion and 
thereby increasing the velocity of the stone. 
. Ktheh^ndle^ in, order .to. apply the p^er. 

By 2, the moveoible breafityvcanstriicied also of 
French burr, made to fit the running stone on one side^ 
and cased oh the other three sides with cast-iron. 

C a screw to regulate the fineness of the meal, turning 
in a b^d sjiewn separately at R and M, Fig. 3. The side 
of the^ iron case which receives the 9crew bas a female or 
boliow screw to receive the screw at the' end of Q ; by 
this means the whole of the. case is moved, io a horizontal 
position, so that the burr-stone breast-may bte brought 
peareir to 9r more remot/e from the cylindric ruuDing stone 
at pleasure. For this purpose the CASt^-iron ca9e slideii^ 
upon ledges cast on the ijasides of the tWQ ^beel^^^ which 
wppopt .the stpne and wheel .work. 
. Fig. 2,. the;59rew to adjust the fecd-pl^te, tnitiinj^ 
in a notch or bed, pn the top of th^ moye^ble breast. 

E, Fig. l, the feed-plate^ in. which the screw, works, in, 
t^ie same manner as C, Fig. 2,. turning uppo tb^ boU RS^. 
as an axi?. ; . ' ..i , .... 
, F the hopper. 

H the post to which the mill is fixed. 

J^ji Fig. 2j the brush tp keep the s^onej from' plog- 

^ In.Fig. 3 Q represenu ihe screw, with a h^le through 
its head, to receive a lever for the p.Mrposte.ofimrning it 
round, and with a neck and shonlders upon each side of it, 
to turn in the. seu^i-cixcular notch M of the bar R. ' 

This bar has its ends bent at right angles, and fi^tted to 
grooves in the cheeks of the mill^ parjLs of which are 
nhewn at N so as not to shake| an^ the whole is bpund 

together 
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together by the rod P^. which is brewed at each end with 
a separate nut tb each screw. 
Tl\e frame of the mill is formed of cast-iron plates. 

, Directions for morkitig the MUl' 
: The mill is intended *to be firmly fixed to a post, by 
m^ans of two; or three bolts. The slide in the hopper 
.muat be pat : down whilst filling it. On beginning to 
grind, it must be adjusted so that the wheat may go re* 
gularly in:* If the mill does not grind fast enough, the 
small screw in front must be unscrewed till it does, which 
may be known by its going harder ; if it takes the corn 
too fast, so as to go too heavy, screw the same screw 
farther in: by this regulation any power applied may be 
suited. To make it grind finer unscrew the large'screw; if 
coarser, tfa^ reverse. 



. A n^iiiiber of satisfactory experiments were made 
in the presence of the' Committee of Mechanics, respect- 
ing the' poWet atid effect of this miir; and it appeared 
r that itris^ree froni: the defect of steel mills, which rather 
\ cut than' grind • the Bora, the , wheat here being ground 
down in a similar way to tha^^^^ large burr-stones in 
Summon mills, and producing' a clean flat bran. 
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JEUp&ficf iheiPtweedk^ in the Court vf Common Ple^s 
- rtipectmg the Patent ^grdateA to'VAV ^ R c l Zt N ck, for 
kii Method 4fnmhXng3riHA^Vti^digTi$. i . = » 



SUtingi after. Term, GuiidhaU^ Ju^^ , 
» . Wooo and otbers^if^. ZiMMBkM'A/Nv ' 

This Was a case of, considerable^ jmpjQrtanqe taall 
tentees.' It wa^ an is^ue iProm the.Court of, the Master of 
the Rolls to try tne^ validity of , a Pfiteny existinjg; under 
the fpllowincr circumstances : 

"JTb^ Pi^'ntiffs are the assignees of Van urelZmcI^^I^^^ 
pd. (bankrupts'^ who were the inventora ahd^patenljeei^pf 
an ariicle Wllexf ^ j^'ifwA ^^^^ and the * defendant is 



a cblpurman^'wlio purchaSted of the-piaint^ffs a part of the 
b^iruptyprbpertyj, his patent for m^nufacturin|; tj^e.ar- 
ticie in ^uestio'p^ .fcjr^ w he a^re^djio pjajr 2|500/.*-4 
*the defendant^ however, .subseqyently^j refused .tp^ paj 
.this sttoL alleging tdat the patent was ^uiyaliid. Ii^ \aup- 
j^prt of tW validuj^. of pateatj, th'is^dayi the evidence 
produced was, firs ti the specification under which th^ 
patent was obtained by the Bankrupts. . f^roi^ this |t ap- 
peijfed tiiftt. the BriifMi Verdigris was pfpdupfid, fifqn^ 
certain proportions ,^f granulated copper i|(hd oil of vitrol^ 
boiled fpr a ^iyen tia|e in a bpUer of a par(i<^ular .con- 
struction, and afterwards Qiixed with ^, solution of potash 
or loc/tf. The advantages of the verdligris so produced 
were, a brighter.green than that obtained from tlf e French 
veriigrisj] and its . capi^bility , of be^n^g mixed, jsviti^fa 
greater (^u^ntity of white lead, .. whereby the expense oC 
malcing the brighter green was considerably' diminished., 
e next evidencie was thatx>f a chemist, ^ who, fi^^q 
tUe.difections given in the specification, had manufc^c- 
' ^ Z 2 tured 
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tnred a verdigris similar to that sbid by tbe origioal pa- 
UMm i and, \%%^S> 1^ workiMilht wlio'\hi<d bdm 
f^Wy«4bjr>»be^p«fctiiU9ei ft» iba mmiftctiheaf ik^ ^er. 
digris, and wbgi fMMd ;tlM the, ditactiMi m'the 
specification were tbose whicb.be followed in bis labours 
with some slight^arj^tipo«. . ^ ^^^^ ^ ^. 

SuiW *tbe cas^ of the plaintrBs, an^ Mr. Serjeant 
Best, who eQBda«t«d ib€ir''e«il«e^ mtalftted that here 
was.fimple evidence . of gopd and^valid patent, and 
'tended Chat, as thre l>efendant .had agreed to j^urchase lt, 
We'Wias bonnd to pay^tbe 9um SLQUj^ht ty be recovered. 

ttpoA t^e part of the DIefenctant the arguments were 
two-fold.;, first, tj^at the originaf patentees hc^^ 
vie^gns in question, uq^er the title ot/' fjiute^ 
jeHaT ifi^reen,'' long; before the patent ^as obtained; and^ 
ilext, tlbat all that was qiecesVary tio manufacture the. ar ti- 
cf^ was no^ contained' in (iijs speci$qati^n1]ip6n which the 
j^&t^iii Was 6htain^d^,^and ujpbp these g^roiindi^ (t vl^as cpn^ 
tended that th^ patent was void, an(3f tbiii the l^e/eni^alnt 
tiTai ndt bound in law to pay tli^ sudi deiianded^ 

¥h4 proofs in iupport of this c^ise were f^he evidence 6t 
Mr. Virfut^i, bti^ ol^'th^hanlcruplsy^wlm disposed tha^ tlh^ 
sa'^^ liiticle ^ich' was sold^undeir iiiie ininie ot ' j^ritish 
f^^dt^is, and for which the patent' Imd been ohtaihed| 
Ittfdf heSft ^r^vidusly Wd^hde^ the Utle of lllutch tm- 
p^iinl ei^en,* the^ ii^t^dlfeafs. d^^yltiicii* the two artiplcs 
Wert CottpdS^ \)€fihg pr^clseTynhy saip^; antf hie ifar- 
th^r depd^ed,' that 2ihclc, tlie' inyehtbr,.bad pur- 
{Ms(;dy withheM^tl^ bf the ingr^dtehts In the specifica-i 
tioM upotl tvhich th^ patent Was prddur^, alledgipg; that 
^i^h6 ^tdd the wHol^ th^ public wouId lcnW the se- 
ttet/^ This Witta^ds being called to state what ttie ingreM 
drent wad, tb^ n^th^ df which was Itepi bftck, said he was 
hfondd in a petldty df iflOCU. to a gentleman name^ 

Smith> 
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Smitlit with whom he had entered into partnership, not 
,to divolgA iu The C^urti. howeveir, said ib^y^ W(taM;not 
.9uflrerbim>to jib^f«lAiflia^ it a ease 

where the interest of suitors was oottcerxiedf and he 
finally stated, that in addition to the articles contained 
in the specificatioii, Mi^. ti^d a certain proportion 
of aqua fortis, which he alwa^rs put into the boiler. him- 
aeli^ unkoown to'his workmen. The elfect of this was to 
dissolve the copper more quick/y, and produce a @Q^r 

To thi^ te9tiQiop7,^as elided tbf.^yideo^ of a getitb* 
l^an Qained SbeQsl|9iQ^f wbp pray94f'^bat[ h«!.ha4ipdt« 
^^b9fi«d,soii>e of ^be.^riti^)i vejrdig^is:,fr<Ha tlia ba6b-. 
ru|)i(s fong; before thQ.ffa,t^^twi^8.ta!^ . =0 . 

yj^j Gibbs^ ia jaddressii^g tbf^ Joi:^j laid: illdolm 
.as a pripciple oflf^^ tJ^^ in 0b<aiiiing 

his p^fey^, .jiad wit^bi^)!^, iq.tbe H^f^lfi^dn of Hiii dii^ 
!<>^VfTyi9^i,nventiQn^^^ piwif^rt^^^ iie!ieasai|r 
to jUj CQiQi^letjion, .O;^'^ t\^ fm\i^:i :Pf M»Pi^o^^ 
that ^as any resp^t^ejisepj^iai U>.jllA,e|^$aUmo(|, sii^ 
TOt^i) t, ' 9p <^btai^ed» .wojoMr . : : b« : ^ii 

)lnd a^Dy if it i^bould appear the ar^i^te for>whkk 
the,)^|epi^.>ya8 phjff nj^diyaa^pHbli^y so}4 prfiYiQiM to lUe 
pf^tent.^bWpRtake^^ pre:vioqsi fHiWci^ ibQiap^ 

p^b^nd^d^ but bc;<vifa^.ji^b^ito,4X)^ c^kidetdd 
ijbe jwitfiflt 5>f no ftv^i^, So(^, .w#a ft|e>W| iq 
ment^ and be left it for the Ju^j ta fudft yerdiot llc5cofd^ 
in^ .tp^t^at law ; ttpoii^ t^e facts which ^|id b^n 

^nry ifturnie^ ^ yeijdictW- Tba»t,«a artiole. nooes^ 
tW maouff^^^ tb^. iwdigMi badibemi 

wilhipd^ fivA ^Hjtl ij^e yef digeia Iwid b^QH befotQ 
iWl^^eot w.a9 ta.k^n,.^^^ Ffisem tbe^nita 

of laij^ for t^def^^^ iwiirie 1m<* 

Eepoti 



( 174 ) 

, • ... . ; ' ::•)•..•-' ' ; 

Mqfont hjf^M. MoiiiCBD m Cienipaius fo^ tracing Circlet 
atd EUij^ if MsSMM Diameter by MlBkBi- 

• • » ♦ , • . '* 

J ' ., .. Wit\i an. Eoe^yiiig. • • ? • 

* From the'Buti'ETiN de la ^ociAtb' D'Ehcov- , 

'''''' * BAGEMENT. ' _ " 

'^t^HESE compasses are mad^ for odc leg to turn rpuiid 
-t6iB olher «s rdnnd b fixed axis: To prodtice tliik effect, 
•thc| iinMtor has made the itnmoTeable leg id tlie l^orm of 
•a'bttluster, of Which the lower an^ c^litidricaT pahji 'which 
is of steel, is tenn}6ated"by a poidt, and the lipp^r'par^, 
mhicb'is composed of copper, bhiamentetj with mould- 
ing^ is finished' with abotdieS %re^d; which facilitates the 
-haodlrog^of iiMf^'itfstrtimehfi ^th^" tnovekble oir tarnifig 
Iwaachis oompdsfed 6f^ tuly6"^^'libp|ler, mottbti^d o^n tHe 
cylmdfiiml' purt df the balfaifci-.' ^h'e upper ^ait of tiiii 
4abe isibrmsbed'v^i^b' a ci ^dg^» by Which 

Jt is/tnrbed'when fctrcks^or eBi{)fcs^are4o Be^fafced bj]^ 
imatie ibf chatigi»g'st<eel pbint^^ kdaj:)ly ' to the 'Side of 
the<tab^;iaiid: wbitK acr^^^fii^ «ht?iii fty a fcr^w^'^kb^^^^ 
^h^bf tttie t:fckbgibg'^iedes^^i1n<^^^ tli^y ^ifj^^By 
irtie'betp^ofitfndthiei' sdreiir^^^be inbv^d nearer to c/rlRirt^er 
fijMt^ih^ point df ttlefi^ed'l^g, slccbrding t6 {Ui^'d&inei 
ter'of^h*f>cirfcte^tb fAcedl- "^'^ • ' • "^'^ ' ''^ 

-We spc from %hi« succinct expli/natibiT^' that, 'in ^ 
tO't*ac€r4 iieff(ftet 'Circle Vith tfii^'ifistrument, 'it iiJ^es- 
' jaryi thad tte. iittitibvWbl^ lefe* b^ ' per{ienaicdlir%\he 
pUMl^niwM(>h iti is tiiad^> for/ 1^ life fevfer W We ii^- 
eline^ ihe^lhdt&Ue 'point' h%iviii^^a*tend^ncy^{'o^ 'm6upi 
and ti^oeftd^t^lbe siii{teHiik)^<%yit1tl8 tut^^^^ Crkb^s 
ellipses, which are more or less elongated, in' 'prdp6?ffotir 

as 



t^:the^^ leg k;»9.rejPi: lesS'perpietHlic^Ar ; therefore, 
{^.order .to Ira^ce ellipses; of the same form^ras well, as to 
tfAoe: {Perfect, circle, it is indispensable, that the fixitd leg 
)>^ckept invariably, in the^position. that ia Accessary r to 
prodace the desired effect. Yet however practised any 
persons may be in handling instruments of thi^ nature, it 
is impossible to be certain at all times of being able to 
maintain the fixed leg in. the desiried position. 

To. remedy .this inconvenience, the author has inv6hted 
a frame (art^ature), by which the compasses^are k^pt in 
their place, and tbe.ase> of t them < is facilitated in every 

^«y* . . ' 

Fig. 1 (Plate VI.) is a view of the compasses placed in 
tlie frame, and disposed for tracing ellipses. A, the frame, 
comt>osed of . copper. B B, notches »made to t^eive the 
fixed ;leg of the .compasses; C, the battfste<r, or fished itg 
of the.compas^es, in an inclined' position. D, the notdhed 
head, which facilitates the handling'of thein^trufiient; 
E, the steelvcylindrical point, which is fiired'on tb^ pa- 
per.. F,.the .tttbe, or .moveable ;andi turning leg of th^ 
compasses, which slides freely^upand doWn bn tile I>alus- 
teV C.' G, the circular -notched edge by which the mbv^ 
able branch is turned. . H, tl^e changing point, ttda^ted 
tq. the side ..of; the ^ tube F ; it serves to'make>fihe l^l^^sj 

the screw, which fixes the point .H upon^the tube; 
K, the screw which.raoves the point of. the nsoTdttUefeg 
of the compasse%Jarthec from.or n^ecitortbeifixed leg; 
according to the. diameter of the circles tbat^ are to« be 
traced. The dotted linefiRf this, fignxe shew® the vertical 
piOsitilon which, the instrument is; to £xed .when^'it' is 
intended to trace^ circles.: 

' Fig*, ^i. I}ird's-eye; vlew;Qf the eompassesr and the frame; 
^jlm^^ pi|.a 4beet of. pnper* . Thet dotted; lines/ shew the' 
form of the compasses. 

1.:^ Fig- 
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. Fitf • S, Ibe •ted • pcrf^tt,: ahewft «6pttNt^y, t, ^ fiiiM 
for tok. the poiitl fot traeing .4ry JtMi Oil <ili»|»|>cft« 
screw of the drawing |>eni for indtittg liiiee of jdifftfF^ 
€sot breadili*. ^ Tb^'sMe lecters'dettbtt iade ^[iii^ ift 
•li the fignres^ * •* 



Description ah JppaMliS' for preteMm§ QUdm'fnm 
ik§^ 40Pgifou$ 'J^ftU iff M^twrjfi By iJH . A; GtoiuPn^ 
. (fQenwQ. • ; ' • 

With sn Engrmng; . . , • ; 

From the Buli^btin^ds la Soqij&i^ p'fij^rcour, . ' 

' ■ RAG'B'MENT. \, ^ ' 

method emp^ed hf lie author tb dtfon<} hi* 
worlmeii frotn ihe aclido 6f menuiry Tapoor'io the oped 
futioii of gilding ill Or Maulii, consists in i|ie peeuU*9 
mnstrMOtioo of the furaace; which is ocnrcred wiifa i ffyi 
X9mi\w\ beadi lerdiinhted tbc ii^ir pah bjr a j^ipt 
or f[:hiinB9y> sixteen feet JbOgy and which is bftOt'bver i| 
vessel half foil of Vbten Gnaisifratdbs iie 'pliievd rowd 
the bead; which /strVe tb eblighteii the iriteribr^' indpei)^ 
ml t)fe w.orkoiaii to follow the ^fogi%st of the 'optrativiliif i 
be iolarodfloei the pieces bjf ^ iiiimll apettiirt, wbioU:he 
doses iolmediately. ,1 

Tbe Tapoar of merctt^y bondeaserf id the pipe '^s TA 
oodst aiid >rbiM iBto the vessel plabed'toreefive it. Jii 
Gtiedia assorti as; that be tns eolle€ted4iOpb|i0AlhM 
to of tbe AiercQiijr that be bus emplbjred; 

This Ver^ flioiplj* pirocdss has beea diled »a ^evetd imh 
gerous manipoIatioQs : it is, doiibtless, Msc^pdbte 
maoh mipiemaieBt} favt sicb ai itii^ preeM^if- niay 
be of liry great tisel ia the opwibo » wbilll ^ bf^ 
been applied* . ' ' jI^ * i' - i 

.The 
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The CoDguItatire Board of Arts anci Trades^ who were 
appointed td examine it^ think that the author merits 'a 
reward; and recommend- the sum of 500 francs to be 
given to encourage him to improve his. apparatus. 

M • Guedin hits since given a description of 'a new ap-> 
paratus, which appears to be very useful ; but as it tnay 
be easily improved^ and as M. D^Arcet, who is employed 
on a large work on the art of gildings has^ promised to 
communicate to us sfome of his improvements on Que* 
din's furnace^ we shall content ourselves in this- place 
with giving the figure of the apparatus, as it was &irst 
made. 

Fig. 1, (PI. VI.) A, an elevation of the right side of the 
furnace. B,' a window, which is moved by means of two 
hinges pp, and by which the fire and Water are put rcito 
the furnace. a solid tabl^, upon which th^ furnace is 
plac^. a chimney, adapted to the top- of the fur- 
nlice, perpendicularly libove the fire<-place; it is pro- 
longed by three elbow joints to the tube.B £. E E, is a 
tube, of cast*iron or baked clay, io which the mercury 
condenses, and which becomes re^viyified in the earthen 
Vessel 71, full of water, an inch distant from the end. 

Fig. 2, F, the principal front of the furnace before 
which the workman stands. G, the glass through which 
the workman observes the progress of the operation of 
the mercury on his work. an openingv four inches 
square, by .which the workman iotrodoees htis work into 
the fire'*place, and draws it out by means of pinchers. 

Fig. 3, J> a lateral section of the furnace, with its bead 
and lining.' K, body of the furnace, four inches thick, 
two <^€ft . two inches ^nd six' lines st}uare, of stone, or any 
oth^ substance t4iat resists fi're* L, fire-place cut in the 
stone, .ten inches id diam^ef and three inches deep. 
M, an earthen trough, which is filled with water to cool 
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the interior of. the head of the furnace. N, the cap of 
wood, which covers, the furnace all oVer. Q the coat 
of plaster adapted to the inside of the head. P, window 
on the left side of the cap, near the caseooent, where the 
furnace is .built. It shews the work on the, inside, to the 
workman. 

Fig.4,.Q, plan pf the furqace, with its covering of wood. 
R, the fire-place, ten inches diameter, in which is put 
the fire necessary to, the evaporation, of thc mercuj-y. 
S, an earthen trough, eighteen inches, long, and four 
inches Avide and deep, sunk , in the bpdy of the. furnace, 
and on a level with the fire-place. 

Fig. 5, T. plan of the lop of the ^ cap. U, circular 
opening, six inches in diameier, . made in the top of the 
' cap to receive the chimney. V, the window on the 
left side, to give light to the interior of the furnace. 
W, front window opposite the workman. , X, square 
opening, by which workman introduces , his work, 
moveable window on the right side. 

Fig. 6, Z, apparatus of the cap oc bead, with the conduc- 
tor or semi-circular chimney, &c. semf-circular chimney, of 
brick, adapted to the preceding furnace : it was invented 
by the author for cases in which the situation will not al- 
low of the construction of a chimney of sixteen feet, as 
at D and E. a, an earthen recipient, partly filled with 
water, in which the mercury precipitates as it rCrvivifies. 
b, level of the water contained in the recipient, c, rojund: 
hole, by which the water is introduced, another hole,, 
two inches below the^rst, serving to shew ^he volume 
of water: these two holes are stopped with a cork, e, 
en4. of the .earthen tube next , to the recipient, jf, tube of. 
<east-i,i:ofl, adapted to the earthen tube, and continued tOr 
any length out of the workshop, g, vent .hole, placed 
under the tube of cast-iron, by which the steam of the 

water 
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•\rater contained 'in the reservoir h is introduced into the 
, tube. ^ aco(yper or tinned iron resecvoir, filled with warm 
water, and which is joined to, and hooks on to, the vent 
bole. I, the furnace, placed in the reservoir ; the beat 
of which is kept up by a lamp, and causes the steam to 
mount into the tube, a block, placed behind the head 
of the furnace, to support the recipient, o, the lamp 
which is placf^d within the furnace/ 

N. B. To preserve the health of the, workmen, they 
must not be allowed to beat the pieces while they are 
hoi; but they must wait until the evaporation of the 
mercury is completed under the head, and not draw them 
out to beat theih until they are only warm. 



Description of a Process for djfeing Silk of a Prussian 
Blue, so as to g^ve i% an uniform, firm, and bright Co- 
lour. By M. Raymond. ' 

(Concluded from Plige 1 19.) 

Third Operation. 

When the silk has imbibed a sufficient proportion of 
the iron mordant, and has been well washed and squeezed 
with the hand only, a quantity of water is to be heated 
in' a boiler, until it has acquired the temperature of 60 
degrees of Reaumur'^ thermometer. A deal vessel must 
then' be made three parts full with this water (metal ves- 
sels not being proper for this operation) and one part of 
prussiate of potash, well* crystallised, melted in it> for 
twelve parts of* silk prepared for receiving a dye of prus- 
'sian bide, of a deep shade, such as is called bleu de roi. 
When the prussiate is entirely dissolved, add one {>art, 
and even rather more, of muriatic acid, at about twenty- 
oiie or iiKrenty-tWo degrees of Beaum^'s aere6meter, being 
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careful to stir the bath weU| io order .tp repder more ex- 
pediti^s and coniplete the d^comfositiw of the alkalioe 
prussiate. When the liquor hM ifecqttired a greeoi9h co^ 
lour the silk mu&t be immediately plunged in it^ and 
stirred about for some minutesi after it bias beeo well 
wrung and disposed upon pples^ }n.tIle0^0le manner as 
for the iron mordant. 

The silk having received in an equal mwoer the dye 
of Prussian blue, it is. take^ out of the vat of pnts$iate, 
and after heipg well squeezed, by wringing on a pole 
over the vat, in order that none of the solution of prus- 
siate may be lost, it is^ taken to the river, where it mmt 
receive two or three beetlings, and must be plunged and 
agitated each time in the water, (in the same manner as 
for dyeing black,) in order to free it entirely from any 
portion of prussiate of iron that is not truly combined in 
it, and which, by remaining pjartl^ interposed in the silk, 
would cause it to dye the Water blue, and also to pro- 
duce stains of Uufe.on :any white body by which it is 
rubbed. 

Observations relative to the Third Operation. 

1st. Preveuti with the mo»t scrupuloas attention., the 
wet silk that is ji)st dyed of a prussian blue from coming 
in immediate contact with oxyds, and still more with 
solutions of iron, for any part ih^i ^ppeujs to be touched 
by them would immediately become of a greenish co^ 
lour^ which may he restored to tb^ blue b/ dipping: it 
again in a soJutLcm of prussiat^. , 

2d. The degree of temperature which has appeared tQ 
me to be moat si^itable for this dye, ro that the qojoujr 
may acquire all the brilliancy and intensity of which it 
is susceptible,, is 50 degrees KeauiQurt Neveflheless, I 
h^ye recomimemjLed the water to he heated tp de^ee^, 

because 
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becaoae it loses abo«t ten degrees, prpbably either in its 
pii$s$^e froisi the butler to the vbX, or by the imAersion 
of the silk in it which is be dyed by means of prns** 
siltte of potash. A degree of beat) much below 50^ nvouid 
reader the colour dell, and the eombinatioB of the pras^ 
si^ acid w'ith the oxyd of iron, being barely effected, it 
moM result that tfae (colour would not be to weii fixed, 
and the leogdis of ailk would not be so easily separated 
froi^ each other, as when the temperature employed has 
been ffoov 50 to 60 degrees^ 

: dd. The silk that is to be passed 'through the vat of 
pmssiate should be well wrung with the hands before it 
is pteced on the poles ; if it is too wet it will cool the 
bath loo much ; if too dry it will be very slow in imbib* 
ing tibe p^ussiate solution, and consequently the opera- 
tion of dyeing itf of a perfectly uniforn^ colour will be 
much lengthened. 

4th« The proportions of prussiate of potash and mttri«- 
alie acid thai I have prescribed are those whieh my nu* 
merouB experiments have shewn me to be the most ad'- 
vantageoas ; and, I mtist observe, that the requisite quan- 
tit^s in this case have sdch an influence, that if they are 
not adhered to^, the operation cannot be expected to -sue* 
oeed., Perhaps it may be ttsefal to give in this place the 
manner in which I was led to the discovery of the pro- 
portions. 

Having ftlled some silk with as much as it could possi- 
bly contaib of the mordant of oij^yd of iron, and after- 
Wards, when it was well cleansed, passed it through a 
bath of prassiate of potash ud minriatio acid, being per- 
snaded that I wa^ fl^^g obtal»a a rich and deep blue 
&h|ide» I was much sur4>rised to find that the silk took 
wly greenish blue tint, wihieh waa^^poor, and without 
f tmaess; thinking then that I had hot dissolved in the 

water 
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water a sufficient quantity of prnteiate of potash to satu- 
tate ^th prussic acid all the oxyd of iron with wbi<^b I 
-had taken care to fill the silk, I believed I could not do 
better than to put a fresh quantity into the bath, afuer the 
silk was out of it, which I again dipped in as soon as the 
fresh portion of prussiate added was dissolved, and that 
I had poured in the quantity of muriatic sTcId requisite to 
effect the decompositfony and to facilitate by that means 
ihe combination of the prussic acid with . the oxyd of 
iron ; and I own that my astonishment was extreme, to 
see that the silk, instead of becoming strongly cblonred 
with blue, lost on the contrary a part of its first colour, 
at the same time that the bath became of an exceedingly 
deep blue, by reason of the great quantity of particles of 
prussiate of iron which floated in it. Recollecting at this 
instant the property discovered by M. Berthollet, in gal-* 
lie acid, of dissolving gallate of iron, 1 thought that the 
prussic acid might possibly possess the same power; with 
respect to the prussiate of the same metal/ and that this 
was doubtless'the cause that a portion of prussiate of 
iron which at first fixed on the silk, was afterwards • de- 
tached from it, when I dipped it the second time- into 
the liquor to which I had added a fresh quantity of prus- 
siate of potash and muri&tic acid, which set free a quan- 
tity of prussic acid much exceeding what was necessary 
for the entire saturation of the oxyd of iron fixed in the 
silki and which exceeding portion served only to dis^lve 
and take out of it a part of the prussian blue that was al- 
ready fixed in iu 

Being desirous to* confirm this reasoning by experi- 
ment, I again saturated the silk as much: as possible with 
oxyd of iron, leaving it for this purpose immersed f6r 
several hours in the same solution that I bad before used. 
When the silk had been carefully deansed in the river,' I 
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pa&sed ii/tbrough a bath of -warm, wat^r, into which' I at 
first put. but a. very small quantity of prusaiate of potash, 
aad iburiatic actd^ which I took care to augment pro- 
gressively as long as. I perceived that the- blue colour ac- 
quired intensity : I obtained by this means, and ^ith an 
infinitely small quantity of prussiate of potash, a shade 
of blue, much richer and more firm than I could obtain 
before. > The liquor .did not become blue, but remained 
constantly of a greenish cast, and perfectly transparent, 
both being indications that the proportions were nearly 
what they ought to be to insure the success of the opera- 
tion ; for I afterwards discovered that every rime the 
b«ith of prussiate of potash became of a" blue colour when 
the silk was dipped in it, it was an indication that it 
contained either too much prussiate or muriatic: acid^ or 
that the silk, after passing through the niordant-of oxyd 
of iron, had not been sufficiently cleansed in the river:- • 

It is not enough, therefore, according to what I have 
related, that the iron (as M. Proust has said) be carried 
to a great state of oxydation, in order to produce a deep 
blue by its combination with prussic acid; but it is also 
necessary that it should not meet with more then the 
quantify requisite to saturate it, otherwise the colour pro- 
duced by the new combination is rather green than tj'uly 
blue, of which we may be satisfied by popring a great 
quantity of prussiate of potash into a small quantity of 
a solotion of super-ojcydated iron ; the precipitate thus 
obtained will be of a greenish blue,, but on adding more 
of ihe. same solution of. iron it will be seen immediately 
to assume a deep blue coloCir. 

5tfa. .1 recommend (operation .dd.) that the silk be 
well .cleansed in the; river, with two be<eUings atleast, af-* 
ter. it jias paased thj:ough ,the bath of «pfussiate> and I 
have reason to insist , on this maniptilation, which takes^ 
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up hht \ht\e time, becaase it appears to me to contribiile 
tnach to the goodness of the colour, by freeing the pot- 
tion of prussiaie of iron thai is combined with the silk 
from all that is not combined with it ; and likewise on 
the practice of washing the silk until no more colbtir 
comes out into the water, without which this profenged 
washing will sensibly lovver the tone of the colour which 
shews itself, in proportion as it is cleared from the pots 
tion of prassian blue, which, being interposed oH the 
sUk, renders it dull. 

Fo;u£TH, and last, OpERATioif. 

The silk being well washed in tbe stream, and tho- ^ 
roughly wrung with the haiida,. it is to be placed loosely 
on the poles, as in the preceding operatiooB; after which 
it must be well stirred and agitated in a:large vessel, made 
three parts fu)I of cold water, and to which must be ad<» 
ded| for a hundred pounds of silk, two pounds of am- 
monia (volatile alkali), marking twenty-one degrees of 
the aerometer for proving spirituous liquors: the blue 
colour will imniediately become, as if by enchantment, 
three shades deepisr at the least, taking a much richer and 
brighter tint, tH the saitxe time fixing more perfectly rn the 
silk« When this cbaoge, which is one of the most won- 
derful that the art produces, is effected uniformly in all 
the silky and it does not take up more than two or three 
minutes, un]e$s very large quantities are operated upoo,^ 
for then a little mdr^ tiiAe must be employed, the silk 
tn\m be taken o»t of the bath of ammonia, which should 
still preserve a slight smell of alkali, in order that we may 
be certain that the change has been uniformly ef&cted in 
all parts of llie silk ; it must be wrong with the hand, and 
tfceb rioeed in running water^ without beating ; after 
whibh it mu0t be .dHed in the air upon poles, in the same 

manner 
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mwmet M^th^t^Sye^ silkfl. Il need only be left out qn 
it§e^ po^ for t#clnty hoo^sy to give the colour time to 
eome o«l weN ; for i have observed that ikis colodr, fiur 
front' beitt^- iMt and ladpd ifn th^ dt-yinjg, as the eas^ 
KAih most otAer eolonrsi is improved, and aoquires ^ 
gtebter riebneiM of ti«t. 

Qfysirv^UoJ^r^htw to the Fpurtjkf, an^ U^y Of^^aUm. , 

Tbe idea of dipping the wit m a weak aolatioa c»l ffON 
menia^ after it bat been djed Prosaian blue^ und 
ifaehedy in ordef to in^>rove and deepen the eqloifrji did 
not oocat to me frqm reaaonittgy siiico it is well koowoy 
fipom JIfacfiMr, tfavft alkalies will decoloat Pl-usmn. bbu^ 
by taking fwm the oayd of iron the praasic aeid, wbieli 
ie the cause of its Uae colour ; it was only a f<»tunat0 
ehaoee thai cobid lead me to this beantifol result ; and 
wUeh happened in the following manner : destting, foff 
eeononncal reaaons, to discharge the colonr fiom. spm 
silk which I bad badly dyed in Frusaiao blue, in older to 
dye it again the same colour 1;^ a different proeessi \ 
paased it for .this purpose through a boiling soap l^y, to 
lihich I bad added a very small quantity of crystallised 
catbcMiate of soda, in order to facilitate the separation of 
l^e prussic acid from the oxyd of iron. 

I perceived that the instant I dipped tke silk into Uii% 
l^alb the bine became so exceedingly deep that i^ ap^ 
peared to become all at once entirely black ; bfil the nenl 
moment all the blue cobpr eame out of the silk, m\ it 
relauK^d only the oxyd of iron, wbtch was so gi^eotJiy 
Ojf^dated that ,lbe silk took a dieep bnff ufAom. 

Altbouglb it was iiiipossiUe for me to explaio by theory . 
4d» auper-oxydiEUion of the iron, oeeasioned \xy xUk ooon 
t4lct with soap and an alkali .dissolved, the fact idid ^^t^ 
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appear io he the les& pertain ;.and I niq$t s^yy Oa ihh qe« 
casioD, that it it was eqii^lly true that ike l^eanty auc) 
iicbnes»<of the Pjiissiaa Woe colour :Wfis- owii^ to thq 
great dxygenatiqa. of the j^itoQi wfaii{;by imjjted with th^ 
piu99io acid, 1 had reayfid iq expects y^ry be^autifu^; joe- 
sult, since 1 had a method of procui^iig al.ooQe to , this 
metaly when fixed in the silk, all tlie oxygen necessary 
to its entire saturation. Irt confeequence'I endeavourifcd 
to produce this siiper-oxydation of. the .iroiii wtlhiottt .se- 
parating from it. but as little as posstble bfi the prussio 
acid, :by putting, for tit ib purpose^ into a sotution of soaf 
in tbe coldy some silk, which I hadf .jastjdyed of a pnisr* 
sian bhie. 1 ^remarked that the oolonr became consider- 
,ably deeper, taking, a riacher blue tone,* liiore decided and 
htodsome;' I repea^edi the experiment wlth'^ some cap* 
bonace-of soda, dissblvi»d in a cdnaiderable K)oantiiy:o£ 
Water,' and perceived that the coiouv became still' dopier 
thun' with the soap^ 'bnt 1 thought, it eame out rattbef 
dall: recollecting tbe^ salility of ammonia inieffecting a 
ch^ge in several cbloors^ and tbe -admirable proper tyy of 
this ailiali of giving brightness to the srlk> without hart** 
ing iis textiire, i dipped into some water, to which bad 
added some drops' of ammonia, a poctioo of the same 
silk dyed Prussian blue,.andj, to':my;greai$atisfaction; is 
caine out of the liquorvoPan extremeiyr deep blue, w^ich 
left nothing to be desired in point of brilliancy, richness^ 
and firmness. • 

This last -method of deepening the colour I woEttld re--' 
commend in preference to any other; nev^rtbelesb;' with* 
out any inoonvenience,'it may be associated in some cases 
with the solution of soap in the cold, to which is added 
a stiffidient quantity of volatile alkali to eflect the cbange 
completely : thus a blue colour is obiained, which red- 

dens 
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d^ns a Tittle less than when the alkali i9 employed alone, 
'hnd which' affdrds even M extreotiely-rich and handsome 
dye. The soap has farther the advantage Of giving ^soft- 
ness to the stlk> and of. rendering it more easy to sepa- 
rate. I'found* that; without any danger of .k'uvting tire 
colour/ a ponnd of white soap may be employed for 
twenty-five pounds s>t silir, by dipping the silk into the 
solution of -soap after it is quite cold ; only the greatest 
ciEire must be* taken that the soap be quite dibsoked ia 
the water, for if there are any lumps left they will not 
fail to attraet'tbe colour to the portions of silk in wbicti 
they lodge.^ ' ' . i. 

' . ■ .. . . . i ' r' • . ) 

. Theory, of 4lfe,, Change^ ^eotfid mPru^ian Bluf: bj/i m^ns 

It appears 40 be unqiiestioiiable, that alkdie«i ef* 
pecially arnqftonia, hanre tt^ singular pvofertjp-^of) deier- 
miokig,: in «tlie^xyd:of iiM whuHi- fixels^ti^lbe^stHDyltHe 
eombit)aticm<of a new quaotitjpof o:oylgen•twMl thi8 llie- 
-4alj i»y bribgtng it at onoe uy its flsajcimumtbf! oxygpna- 
libn ; ii'iffievefrQertaiii thart^ie prussic acid W^oh 'codi- 
-1nnes^withi the^Oxyd- of iron ilK silk- which has^b^ dyed 
Sr Prassiian blae by the ordinary processes,, bac-no sortof 
influence' on thi9 extreme oxydation of the iron, by the 
contact of 'the alkalies, since it isthe fact, that silk which 
lias only p^ed through the iron mordant,, and is^ after 
being well washed in raanilig water, dipped into am- 
mohii^, or any othier alkali diluted with water, immedi- 
litely takes the sarae deep red ninkeen colour as it, would 
;:faave if, afte^iit has been dyed/ a Prussian, blue, it were 
>.tO)\be. soaked' aod^boiled inl a- -soap ley, to whicb a liule 
' alkali baa been jpdded, or only.im a solution bf this last. 
• f'Hibw then, in siaiikir circiimstances, ,is .diis supqrr 
-axyjlation of iron effected by the contact with soap and 

B b 2 with 



mUh aUcali^a i WbAt is the specictg of »&Qitjr wliicb dsh . 
4«fiiiiiie9 it >; aad wbich of the jubsuoceg ^wplojied is it 
that yieMs t^oxy^n nec^ssaiy to tbis.gceat degree qf 
-osiydalioQ ? I owa ibat tfae sol^tba of all tliese qaestioos 
«s above ay weak conoeptioa, and I leav^ to more ^ble 
cliwiigis tbau myself 4be taaJc of unsaveUiog the tr^e 
ibeory. Y«t I believo myself warjranled to say^ that tbe 
rdeep blue ^hiob is ac%aired by tbe .prassiate of i|:aQ tbg( 
is fixisd io tbe silk tbe instaat it is pipped into watei^ a)- 
^][ali8led by i«|mmoiiiay doles not depend oaly on tbe greater 
liegfee pf oxydatioQ wliicb -^ijppears. to be.^elE^cted in a 
similar case in tbe iron, without our knowing bow it is 
effected ; but I have discovered that this eflSect is to be 
Xho ^tributed fo 'tbe properv^ of tb^e aHcaK, of dissolving 
and taking from tbe o^ityd of iron a small portion of the 
ftfMsc^id ^bioh satmteles it, tbus ohaaging it to the 
^alasb df}p«assM4^^f iron wilh fesceeis jol roiry d, twhieh ikfs 
'jkd^e<toiadmk>oC ti^o.MrMties ofjiernigittoaft pvmsiiiiei 
Hlfaefdde dhaiiter, jor wtthQiit{an')9Xoess of ovyid^ of iitbm, ^of 
r«^glOQ^sh obfaiefod^ ift^wbiob tb$ mtallisjirio^iaa^ 
•itiiely <uB)idajiedf$ rit^is itJbi«rpmfi«iaAe. wibicb is^od ind^e 
liaitt bafioirotft is drt^ped iorloAhe iklkab ^/i^^ ooildi* 
nuwAedrmib prmsic^d, oc,iaosikrvWondsi wkb in^oss 
tdf aextjrdflftiroii at the miammumtof oxjig^tiAimiy^^bHe 
looionr, leiitfemoly (idh aad 4ci^ ^p^teliy liasobtbk ;in 
MMer^ sad ^dbfikingtso^st to ltfafi silk, •lhalTnoillber wa- 
ilBr ]iarifilM>tfon»canisc)papMe ilbem; it^ailMs ^UcbcaMts 
iin«iheiBiIic,iwfaen, afi^riit baflfbdenidgr^id a.iRroaii^dUae, 
ilt<Mipa8wdcibrQiigh)Waleri8Ughil^>dhaliaQd. 

OTbis ,AMry is ffbiindti voo tftbe foUosviagisBriierinailt, 
JvBUohritiiE'^asy.toa'qm ; If ime>poiiriiipD0«ltiBatt4uaa- 
ttty i(rf4usolation offSttlpfaateopf ittki la igieftti(|iiahtiiy jof 
ipnisiie Mid, oc ^pamBoakeT^ ine ^1 obiUiu a 
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^r^cSpkiite.af JPrQMiM b)nep th^ ^eui; of wdiicib'iri)] be 
mof^ gneM Ahm 449t ,; if, qo tke ^wl^rji ;a litljie. priff- 

jpitfE bpni^^ pm^d fthvongh tbe i^o^ipipridaot pnto 

jiM^byof pmitte, pm^lf^ ^Hm *P i9btM» !• 

^fpod >Mi blM^ U i$ Q^fi^aarjr ta.j|«cM4 eqpf|pli^i||g up 

priVP^ic #cki^iU ooeasj^Q Uie it^coovesu^e of d|$^9^f- 
ing a portion of tfae Prus^im ikliM tii^%i»4^ in .(he fiU^, 
because, «8 I have just said, it requires but a small quao* 
lity of prussic acid for a great quanUty of oxyd of iroo, 
when we wisb liMt»tiie.ooaijbiilfllian of foiBsiate of iron 
may produce and preserve a very fine deep blue. 
The differedt operatidns that I have liete described for 

^cfsi^ Igr^UK^me pcf^ss ^ (pei;foc|Jy juaifacin apd if^ 

blu^, vhjcfa vjil ,re«Ut -t^oth ;air miwmr^ It is 

ne^^wary tbfttrit 4»b9|ild fejnfAo ]onger«ia<iie.irp<i mof- 
>dAUl^ hGf»\km Am.metfi has le«s i^OiUy for.iip^ ^an 
.^r aijk. I rpust ak? ^oseoiiofi, tbia .w^^ol heiqg moife 
j)oi!oiis than silk^ itUwxe diiBcuk jtOi&ee.it coa^l^tqiy 

from the portion of sulphate of iron which remains juiit 
..when it 4:omet'Otit of 4lie ^oliitiqn of 4)!|ia .91^11^1. The 

saine4i$c|]1^0ccui;s, after H has sficdvf^ ji,\\edjff^g( 
, Prussian bhie bj passing tlv/Qi|j^ .t^e h^*^ prus^MV^f 

fm w»ahiog it in .a r»nniqg WAt^i, to. ^(i;e -put 4^ por^iqa 
.pf prjisaiate of icao miwb D^maujut in 4ts.por% 4bat ^ooly 
.,)bat .which ^oU^Uj qoxubiaed may J^ifi^ij;^^ Xbece f s 
4iittcb froobje ^m iaftki|)g Si jSi^cceed ; ^»nd it is, di^ibU^s 

for these two reasoasj that when wool is dyed of a JBju|i- 

sian 
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sian Waif ' by my process,- a)f hoi/gh i t • suiflfere nd altersl- 
tion from water, especially after drying, it evidently loses 
itfe colour- by Hard robbing.' • 1 tiave «o doubt that this 
iJrcotivedience rtight be removed, by thoroughly deans- 
iWg Aie wool,'by' mimng^ after -it has been in the iroa 
Biordahlj .as'Well as after it cotnes out of the prnssiate. 
' I have B&& remarked, that wool wWcb has been ma- 
iitifacttfred ihto cloth takes tMs dye better than when it 
only ill the state of yarn ; tlie <5oteur penetrates to the 
Heart of the stuff, when the mordant has perfectly satu- 
rated It, ' I have obtained by my process the Niu dt m 
upon' ^ecimetts of coiarse cloth. 
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'Samtjei John Smiths of Griiythorn, Miancfaester, iti 
the county of Lancaster, Dyer; for a method bf staining, 
printings or 'dyeing, on silk, woollen, cotton yarn, or 
goods manufactured of cotton. Dated June 24, 1815. ^ 
* Sir WiLLiAur Congkevb, Bart, of Parliament-street, 
in the city of Westminster and county of Middlesex; for 
a node of manufacturing gunpowder. Dated July 3, 
1815. • 

William Beavan the younger, of Morriston, in the 
county of Glamorgan, Gentleman, and Martin Bba- 
' VAN, of RTiscor, near Newport, in the county of Mon- 
;mouth| Gentleman ; for certain improvements in the con* 
struction of furnaces, aud their contingent apparatus for 
the purpose of smelting |;opper and other ores, and tHe 
' making of copper and other metals. Dated July IS, 
-1815^ ' J . •• • ..J -i - 

^ - Charles 
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Charles Coldridge, of the city of Exeter, Iron- 
monger; for a grate' ahd «ppartitiis. Dated July 15, 
i815. ... 

William Lewis, of Brimscomb, in the county of 
Gloucester, *Dyer;'f6r ah improved principle of erecting 
racks for the purpose of racJcing^ wooHeo clot() aud other 
articles. Pated July 18, 1815. .). :'. : * 

. RpBvBBT GoPLANjp, pf Liverpoo], Juf the copntyr.of 
Lancaditer, Af^ercliarU ; for means of effecting, a: savjpgjn 
the consumption of fuel. Dated July 21, 181:5. 

JoHN; M ANTON,' of Dover-strcet, Piccadilly, in t|^^ 
county, of Middlesex, Gun-maker for an imprpvefn^t 

the cqn^tFuction of hamipers i^nd pans to the iock^iof 
all kinds of fowling^ pieces and fire ai:m^. . D^ted July 
^I, 1815. . . 
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Jflfringenmi PatefU Sight. 
Court of Chancery, July 20, 1815. 
liord CocHKANE V. Smithem. 

In thU case Aie Lorf Cbanecllor gare judginertt, ^rlfl 
oat the delay of some days, a8 yesterday proposed by 
him. His Lordship stated, that oh a Yie# of the appa- 
tatiis of the patent lamps io question, hat night, be per^ 
ceived that the pkiatiff was clearly entitled to the last 
|Mirt 'of the motion of Sir Samael Romilly, his l^dtog 
cotifisel, namely, the trial of an action at law, to ascer*^ 
tain the facts atid merits of th^ e^se btfore a jury, with* 
out giving any opinion that mrglit prejudice the case; 
and accordingly directed such action to be immediately 
tried, in which the defendant is to take defence. What 
can be made of it was not now to be anticipated — bat 
the defendant, instead of being at present enjoined, is 
ordered to keep a regular account of the issues and pro- 
fits accruing from the invention until the final determi- 
nation, for the benefit of the successful party, on the ter- 
mination of this suit. As to the costs at law and in 
equity, the same are to abide the uUimate determination, 
and to be paid by the vanquished party. 
Ao action was ordered. 
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Specification of ihe Patent grantedto Peter MartiKeau 
the TTounger, of Canonbury House ^ Islington, and John 
Martineau the Younger, of Stamford Hill, in the 
County of Middlesex, Gentlemen ; for a new Method or 
Methods of, refining or clarifying certain Vegetable Sub'' 
stances. Dated May S, 1815. 

To all to whbm these presents shall coine,^ 8cc. 
Now KNOW YE, lhat in compliance with the said pro- 
viso, we the said Peter Marliaeau and John Martineau do 
declare that the vegetable substance to which we have 
partictilarlj applied this invention is sugar, or sugar 
more or less dissolved in water, for the purpose of clari- 
fying or refining it, though the said invention will apply 
to other vegetable substances, and in particular to suqh 
vegetable acids as are usually prepared or manufactured 
in a crystallised state. And we declare, that if our 
itivention, so far as rdates to animal charcoal, be applied 
to these acids or other vegetable substances, the process 
to be employed should be the same, as is hereafter de- 
scribed, excepting only, that as blood may be advan- 
tkgeously used in refining sugar. It is not necessary for 
Vol. XXVIL — Second Series. Co re- 
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refining other snbstaacea from which the articles we em« 
ploy may be separated, by filtering in common and well« 
known methods. And we hereby declare, that the na- 
ture of our said invention, aod the manner in which the 
same is to be performed', are particularly described and 
ascertained as follows.. The articles we employ for pfiri- 
fying and clarifying »ugar are, firstly, animal charcpal ; 
that is to say, animal subsfances, properly barnt or 
charred, or calcined, whaiever deoominataon the said 
tharcoal may have obtained^ as ivory black, bone, ash, 
£cc« and afterwards reduced into smaller pieces or pow- 
der. Secondly ; bituminous earths, commonly called 
coals, either in the state in which they are mined or ar- 
ticles of their producfts after fusion, and reduced as 
aforementioned* Thirdly; certain argillaceous earths, 
known by the name of ochres. Fourthly ; the vegetable 
charcoal, usually ctilled lamp-black : we, however, gene- 
rally prefer the use of the first mentioned articles in the 
process of refining and clarifying sugar, which we find 
renders the sugar so clarified much whiter thau'by the 
heretofore common method of clarifying. 

Now, although the manner of applying the above- 
mentioned subsiances in the refining of sugar n^ay be 
greatly varied, yet the following method we prefer. We 
do charge or fill our boilers or pans with sugar and water, 
or lime water, as in the coipmon and well known rae- 

V tbods of refining sugar, only sometimes preferring to add 
a litlle mere water or lime water than in . the common 
mode of refining, as it generally more easily and effec- 
tuaJJy separates the animal charcoal, or other substances^ 
from the liquid sugar. Ahd we also add to the above, 
sugar and .water in the boiler a quantity of the sub- 
stances before mentioned, in any quantity according to^ 

^ the quality of the sugar tp be refined or clarified, though 
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Vff^ generally prefer two to five pounds of cbarcoal or 
earths before menlioned to and for every hundred weight 
of sugar to be clarified or refined. And^ farther^ vre do 
pour into the boiler the usual finings of eggs, blood, or 
other albuminous matter in rather larger quantities than 
in the usual mode of refining, in order in some degree to 
coagulate and combine the animal cbarcoal, or other 
substances, with the dirt contained in the sugar. We 
do now well stir up and agitate the liquor in the boiler, 
in order that the animal cbarcoal, or otber substances, 
may have the greater effect in blanching the liqtio^ And 
after the coagulated albumen has completely risen in the 
form of scum by the application of heat, in the usual 
"way, we either skim it off, as in the common process, or 
tre do pour the whole of the liquid sugar and scum into 
and upon the usual or any otber known filtre where this 
clarified liquor is cqmpletdy separated from 'the albu- 
minous matter, as well as from the animal charcoal, or 
other substances' employed, taking care to return back 
into tlie filtre the first runnings of the said liquor, if not 
quite separated from the above substance used. And^ 
farther, we do proceed in the well-known and usual 
manner to evaporate, granulate; and refine, the said li- 
quid sugar so clarified. And, farther, we do boil over 
and filtre onr scum in the usual manner. And we do 
farther declare, that the sugar so clarified and refined Is 
preferable to sugar refined in the heretofore common 
mode, inasmuch as it is purer and whiter. Anrf we far- 
ther declare, that the syrups obtained by this process 
have not that tendency to ferment which the syrups have 
^hich are produced in the heretofore usual method, 
. In witness whereof, $ic, . 
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Specification of the Patent granted Thomas Brunton, 
of Coopers-row, Crutched Friars, in the City of London, 
Merchant; for certain Improvements in the Construction, 
making, or manufacturing, of Ships Anchors and Wind- 
lasses, and Chain Cables or Moorings. 

Dated March 26, 1815. . 
With an Engrating. 

rTo'aU to whom these presents shall come, 
Kow KNOW YE, that in compliance with the said pro^ 
visoj I the said Thomas Brqnton do hereby declare tbaf 
my said improvements in the construction, or making or 
manufactnring,. of ships anchors and windlasses, .aD4 
chain cables or moorings, are described and specified, ip 
manper following, reference being had to the drawings or 
figures hereunto annexed; that is to say : In manufacr 
turing ships anchors in place of the common method of 
joining the arms to the shank, which is by welding, au4 
.which requires the iron to be so frequently heated as of*- 
ten to destroy and injure its tenacity, J make the shaal^ 
in. one piece, and the two arms in another pi6ce, as folr 
lows. . The piece intended for the arms is formed inUf 
shapes and of such a thickness or substance in the mid^- 
die as to allow a hole to be made through the centrf^ of 
the solid piece, to receive the thick end of the piece 
which forms the shanlc; and the said hole in the armr 
piece is made somewhat conical, or bill-mouthed, so tbajt 
no strain can separate the arms from the shank, by which 
means I avoid the necessity of endangering the solidity 
of the materials, only one beat being necessary to bring 
the thick end of the shank and the hole in the arm-piece 
into perfect contact, for J do not trust the strength of 
this important part of the anchor to a union effected by 

welding, 
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weldiiig, irbicb xmy^ and generally U, defective^ but 
the,impo49ibiiuy of drawing a libick solid . conical .piepe 
of iron tbroiigh the smaller aptotnre of » co^icf 1 opeof 
ing into which it is fitted. The arms wUb^ their flukei 
may be made of. good cast voni taking, car^e IjO alfew ^ 
them snfficjent snb^tan^e. Pat •anchors ^oold oat cmlj 
have, the uinqost strength which qa^ be at^suned> bni.also 
Jbe ip^de ^s secure as possible agoinst th0 danjgerof being 
lost by tbe (sable oc chain by whioh tbey ure attached «lio 
jLhe sMp givin^g way* Cables ia«de pf hemp caa^nefer 
)>e rendered safe^.but{cbai«i cables may< To convey coii- 
ject ideas respecting my improvements ^ tbe eon«trvo«- 
^ion pf chain cables pr moorings, it, is oecesaary thai. I 
^o»ld j>Qin( oiut and iUuslrate the princtplea wbiok 
(should, guide /tb^. wprkmsm in his operations... The^ 
when tborongbly understoQ4> will not oply enable him 
fk9 avail himself of my ii^provementS' after the expiratioft 
^ the said teno, b^t will qualify him to dedect, and con^ 
aeqnently toayoid|ltiiose errors and mistakes in fbimiaail 
coBstcuctKHi, which prevail nioi^ or less in all tiie chains 
-(Lhat have hitherto beep employed for cables or nooringcr. 
Tb^ object to be gained is the greotest possible strength 
horn a^iyeo qiiaa<tity of waterii^ts, keeping in liiiod tht 
(dirij^tioB in ^bich the strain is to be borne. If the ten^^ 
/denqy/of a strain applied tio a link of « bad form he once 
properly cpnc^ived^ .a great step is gained tawanls this 
adoptiop of a g^od form* : 

. . I^t A Fig., 1 » (Plate VII.).repreaent a ctvcaiar link of A 
chain, the substan<?e.of the iron'me inch; let the outer 
circumference be fifteen inches; and let the inner circum^ 
ference.be^niqe inches. If veoeding fonees be applied to tfaa 
two4inks Q and D^^sbeiwn in section^) pnlliagC towar^k 
and D towards F : the ultimate tendency of the effort cf 
f uch forces is 1k) change the form^f the circular link- iiitd 

one 
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one which shall have round ends and parallel sides^ as 
I^ig. 2. But a very slight examination will shew, that 
before this can be effected the link must be destroyed^ 
for in such a circular link the corresponding segments of 
the outer and inner circumferences are in the proportion 
of five to three, and (hefrefore every effort to increase the 
distance between C and D, or, in other words, to make 
the parts A and B approximate, must disturb the rela- 
tive position of every particle of the metal, and and ope- 
rate to destroy its corpuscular attraction. Thus (in 
.Fig. 1) the segment M N of the outer circumference be- 
ing taken equal to three inches, the corresponding seg- 
ment of the inner circumference will be one inch an4 
eight-tenths of an inch. If this segment of the link is 
by the force of a strain to be changed from a curved to a 
straight form, (as in Fig, 2,) the corresponding segments 
of the outer and inner circumference must be brought to ' 
one length, to effect which the matter contained in thre^ 
inches of the outer circumference must be compressed 
into. one inch and eight-tenths of an inch, or the matter 
which now occupies only one inch and eight-tenths of 
an. inch in the inner circumference, must be made to di- 
late itself to three inches without losing its cohesion, or 
the required compression and expansion must be divided 
between the two ; all of which are impossible without a 
derangement of the relative position of every particle in. 
the mass. To be brief, tbe matter in this part of fhe 
puter circumfeimce may be conceived to present an in- 
finite number of fulcrums over which the said receding 
forces, by an effort to render the curve straight, must 
rupture and separate the matter of the inner circumfer- . 
eace. Nor is this the only mischief that must occur, as 
Ivill . appear by a consideration of what must take' place 
Wb^re the link folds round C and P, for the larger semii 

circles 
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circles i& Fig. fi, each contaibing four inches and an half 
(nearly) of the outer circumference, answering to two 
inches and seven-tenths of an inch of the inner circum- . 
ference of Fig. 1, must now correspond to the semi- 
circumference of the links C and J), which are each only 
one inch and an half (nearly), so that in these parts the 
effect produced by the action of the said forces would' be 
the same as in the former, but reversed in its operation ; ' 
that is, the matter in these parts of the inner circum- 
ference presents an infinite number of fulcrums*, over 
which the outer circumference must be ruptured and se- 
parated by the said forces. A circular is, therefore, a 
l>ad form ; but, fron^ the foregoing, it is obvious that if 
the pa^'ts A and B, of the circular link Fig. 1, can be 
prevented from approximating each other, the evil that 
has bejen pointed out Will be lesseped. Suppose a stay, 
A 6 B, to be introduced for this porpos^^ and, as before, 
let receding forces be employed in the directions C £ and 
D F, w^at will be the effect? The circular link will now 
be able to resist a greater force than before,, having two 
points of support ; but the unsupported parts between 
the points A C B and D will, by the effort of the said 
force, endeavo^ir to assume a quadrilateral form, some- 
what like Fig. 3 ; a change that cannot be effected witb-^ 
out a derangement of the matter in the link, which must 
rupture and destroy it. Such stays as AGB (Figs. 1 
and 3) have been used in chains, but such a stay only 
supports two opposite points in the link; and I have 
^hewo that the tendency of receding forces, applied as 
before described, is to straighten, and consequently to 
i:upture^ the parts that are still left unsupported. 

My said iniprovements in chain cables or moorings are 
founded on considerations drawn from the facts that have 
i>e^n alluded to. If ^ circulai: link, instead of being sup. 

ported 
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ported only in the two opposite points A find have its 
opposite sides supported by a stay, embracing two oon* 
siderable and opposite segments, suppose H I by tUe 
stay K taking care to leav^ such openings as shall 
allow sufficient play for the Jinks to be received into 
it the Hok will be much stronger than with such a stay 
a9 A G B ; but still the link will prove to be of a bad 
form, for the tendency of receding forces, applied as be- 
fore, would break the^piece M O K C over the point C, 
as a fulcrum, and the piece N PL D over the point D, 
tfs a fulcrum. And, moreover, even if circular Knks could 
be made unobjectionable as to strength, they should be* 
avoided on account of the greater weight of metal which 
a given length of chain would require than wheti formed 
of links of a less ejfceptionable form. We have seen < 
that the tendency of receding forces applied to curved 
links is to draw portions of them into straight forms, and 
bence it follows, that twisted links of every kind should 
be avoided where strength rs required ; for suieh links, 
even if their opposite sides be supported by an interposed 
stay, like AG B, must, by the application of a sufficient 
strain, untwist themselves to become straight, and thus 
have the arrangement of their particles disturbed. As 
the tendency of forces applied as before mehtioned to 
curved or twisted links is to convert the curves or distor- 
tions into straight positions, as above described^ it foW 
lows, that links, presenting In their original constrnction 
straight parts between the points of strain, are the 
strongest that can be made with an equal portioti of me- 
tkl, and hence links With parallel sides and semi-circulat 
ends would in every case be preferred were it not neces- 
sary tb the quality of good chain that it should be able 
to resist lateral violence as well as a general ^ttaib^ ope«' 
rating by stretcliing. Suppose that by any accident th^ 

link 
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link Figk S should have its ends drawn towards Y and 
while a resisting body at X opposes its motion in the di- 
Teetion of the applied Forces^ the side of- the link liext to 
X would be bent inward ; and if in such a link a stay 
like A G B were introduced, then the link would.be soli-- 
cited by th^ said force to assume a form somewhat like 
Fig. 4. 

From the preceding considerations it is evident, that 
of all the forms and constructions that can be given to a 
link, that form and construction which shall be able to 
convert a lateral into an end strain, by yielditig proper 
support to the opposite sides of the link, is the one that 
should be preferred, and of such a form and construe*^ 
tipn is the link Fig. 5, with my broad*ended stay, intro- 
duced between tbcf «ides of the link ; for if this link 
(which presents its principal substance and all its points 
of resistance in the same place) be drawn towards a and 
' against an obstacle C, it is apparent, from a bare in- 
spection, that the parts d e and d fy which are supported 
by the parts g e and g/, must be drawn asunder before 
the link can give way, for the matter in eg and fg can* 
not be made to penetrate itself ; and the two sides are 
compelled to retain their relative positions by my inter- 
posed broad-ended . stay A, a cross : section of which, 
through its middle, \% shewn in Fig. 6. I need hardly 
add, that at the time that the stay h is introduced the 
link is wide enough to receive it, and the link being red 
hot at the time of its introduction, and being pressed 
home to the stay by a die or press, or any suitable me* 
chanical mean$, takes a fast hold of it, and retains it in 
its place. Other ways of introducing and retaining in its 
place my broad-ended stay may be employed ; but I have 
foBod the preceding exceedingly simple and efficar 
cioQs. 
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Oq my broad-ended stays I have only farther to retnftrfc, 
that they should embrace the whole, or the greater pOD- 
tion, of the opposite curved parts of the middle of the 
link ; and even if the middle of the linic be made to form 
two opposite obtuse angles, the ends of the stay should 
not embrace much less than the proportion exhibited in 
Fig. 5: but in making the said ends to embrace. |my 
larger portion,. provided sufficient room is left for the 
play of the links received into it, there will be no harm, 
only the chain will thereby be rendered heavier, which 
may sometimes, though not generally, be desirable* 

For veering away cables in general, and particularly 
chain cables, a good windlass has long been a desidera* 
turn. My improvement in the construction of ships 
, windlasses consists in making the same, or parts thereof^ 
to revolve on an axis, in place of having the whole in one 
solid piece. The axis A B, Fig. 7, receives upon th^ 
square part C the pall ratchet D, Fig. 8, and upon the 
cylindrical parts Eand F it receives the two pieces G and 
I, Fig. 8, round which the chain or cables receives one 
or more turns. The said pieces G and I are locked into 
D, or kept out of geer at pleasure by the checks or $topa 
a a a, Figs. 8 and 9* and the counter checks or stopa 
b bbb, Figs. 8^ 10, and 11, of by any other means ; and 
when put of geer they are kept asunder by any proper 
formed prohibitor let down between them, at the piece^ 
Fig. 12. 

The advantnge of this construction is simply this: 
in veering away the cable or chain, the pieces Q and I 
having power to revolve on their axis^ the friction and^ 
consequent wear and ii\jury of the cable or chain, which 
is inseparable from the usiml method of allowing the same 
to be rubbed in their whole course against a stationary 
windlass, is entirely avoided. The construction just de«' 
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tcribed has also this adTantage, that the motion of the 
pieces G and I may be regulated by the contrivance 
Called a break, and which being in common use for 
regulating velocities by means of friction, needs no de* 
Scription. 

In witness whereof, &c. 



Specification of the Patent granted to William Bvsu the 
' Younger y of Saffron fValden, in the County of Essex, 
" Surveyor and Builder; for a Method of prevetiting Ac- 
cidents from Horses falling with two^wheel Carriages, 
especially on steep Declivities, superior to any hitherto 
' known or in use. Dated April 29, 1815. 

^ " With an Engraving. 

To all to whom these presents shall come, &c. 
Now KNOW YE, that in compliance with the said pro- 
vTso, I the said William Bush do declare that my said 
isiethod for preventing accidents from horses falling with 
two-wheel carriages, ^especially on steep declivities, is 
particularly specified in the following description of the 
apparatus which 1 attach to such carriages -to product 
t-he effect intended, reference being had to the drawings 
or figures hereunto attached; that is to say: My s'aid4n^ 
vention consists of an apparatus made of iron, (or other 
St material or materials^) which for brevity I denominate 
'a sledge or sliding sole, or a safety wheel, (when a wheel 
is attached thereto,) and which is constructed the fol« 
lowing manner, or consists of the following parts. 

Fig. 13, (Plate VII.) A represents what is properly the 
sited ge or slrdltig sole, having two pivot holes to allow 
the back fmd fore braces (whrch will be immediately dc» 
scribed) to be attached to it with the action of joints oJr- 

Dd 2 hinge*. 
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biages. This should be turned up at one or at both ends, 
to prevent its burying itself in the road^ and should be 
from three to six inches broacj, and fioni eight to twelve; 
inches long. 

Fig. 14, B or B represents the back br|ice, having the 
pivot hole by which it is attached to the "sledge or 
sliding sole by means of a pin passed through both, and 
properly secured in its place', bb b are catches, to al- 
low the sledge or slider to be brought into action at a 
height suited to the height of the horse. These catches 
may be of any form that will lock them in ^an eye (de- 
scribed hereafter), attached to the middle of the.axl^e^ 
or> instead of these catches, holes c c c may be pierced 
through the brace, into which a pin may be put to keep 
the back brace in its place. . To this is joined a ring or 
hook e, shewn on Fig. 18, to be hooked on Fig. 17, when 
the api^aratus is not in action. 

xFig. 15, G C, the two fore braces, having also pivot 
holes dd to attach them to the sledge or sliding sole/ 
The other ends have a ring and bolt, to attach them to 
the shafts by a screw and nut, or they may be nailed to 
the shafts, or made fast to them in any workmanlike 
manner^ 

Fig. 16, D is the eye which receives the back brace, 
and which is made fast to the middle of the axle. The, 
eye or opening is shewn by D, Fig. 

Fig. n, £ is an iron hook, which is fastened to the. 
hinder part of the carriage on which the ring e of the. 
backstay (see Fig. 18) is hooked when the apparatus is 
kept up from the noad or out of action. 

Fig. 18 shews the sledge A, the back brace B, the 
hook or ring e, the fore braces C C, nil united, and the 
back brace passing* through the eye D, made fast to the 
axle F; shewn in section. 

Fig. 
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l^ig. 19 exhibits the apparatus attached to a carriage, 
and in action^ that i^, with the sliding sole on tHe road. 

Fig. iiO shews the apparatus. with one small wheel H, 
(or two small wheels,) substituted for the sledge or slid- 
ing sole A. 

In the foregoing figures the same letters refer to the 
same or similar parts; and from the parts viewed sepa- 
Irately and joined no competent workman will be at a loss 
how to execute my invention. i 

Frotn inspection of these figures the. mode of the ac- 
tion of the apparatus may also be clearly seen. When 
the carriage is to be supported, and the horses back re- 
lieved from the load, the ring e of the back brace B is' 
to be unhooked from E. (Figs. 17 and 19.) And the said' 
brace is to be moved forward through the eye D(Fig8. 16 
and 21) till the sledge or slider A, or safety wheel H, 
Fig. 20, takes the ground 'y and the corresponding catch 
or hole, with its pin, is to be made sure in the eye D 
(Figs. l6, 18, and 21) ; by which means the shafts and- 
loads will be borne up from the horses back, and secu- 
rity be provided against his being thrown down by the 
weight of bis load when descending a hjll. The differ- 
ejit part$ which I^have described may be altered in form, 
provided the workman keeps in view the end intended to 
l^e gained, and adapts all the different parts properly to 
each other, and to the work they are to perform. 

I» witness whereof, 8^c. 
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Remarks on Mr, Howard's Patent for an improved J 
' paratus for working the Pumps on-board Ships, which 
may also be applied to Churning, and various other use- 
ful Purposes, inserted in the last 7f umber of this Work. 

Qommunicated in a Letter to the Editors, by the PatenHe, 

Gentlbmex, 

PRACTICAL exper iettce for some years of the ex- 
cessive labour atteodaat od working the pamps on«>board 
of ships first drew my atteoitOD to the subject^ aii4 in^ 
doced lae to attempt ao improvement ; at by renderiag 
that most iodispensible aod important task less oppress 
js^ve^ I conceived much additional security might be af- 
forded to the lives and-properiy of pelwas on an element 
where the utmost exertions have often proved insufficient 
to avert destruction^ 

The principle of the invention for lyhich I ha%'e ob- 
tained a patent is so well understdod, aod has been so 
generally acknowledged to be competent to the object, 
that it was only necessary to observe such a relative pro- 
))ortion in the cog wheels as would give the greatest in- 
crease of power, while a constant discharge of a greater 
quantity of water than could be brought up by the com- 
mon brake was certain, and to bring the apparatus into 
such a shape as best suited its situation^ aod was least 
calculated to interfere with any of the usual arrange- 
ments on deck. 

By simplicity of construction its certain action or ope- 
ration is rendc^red evident: it may be applied in all cases 
without altering the pumps, and is capable -of such vari- 
ations in form, that it may be made convenient to cir- 
cumstances, and suited to a variety of opinions* 

' Tte 
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The advantages which my patent apparatus are ca^ii- 
lated to afford coniist. 

First, in saving the labour of eight men ; for lostapce, 
if (as is generally the case upon tlie old principle) sis 
meii are necessary to work both pumps on-board of ships, 
a similar Diimber must be in waiting to relieve them, so 
that twelve men are actually employed; while with my 
patent gear only four men will be requisite, i. ^. two at 
work and two resting. 

Secondly. In its being capable of discharging a greater 
quantity of water. 

Thirdly. In the advantages that result generally from 
an essential work which was before laborious being reiH 
dered easy. And, 

Fourthly^ in the great additional security which stick 
improvement affords to persons and property, at those 
times when the safety of both depends almost entirely 
upon the pumps, and the strength of the men on«board 
in working them. 

In support of the statements I have made of the utility 
of my invention, I have received a letter from CaptaSa 
Thomas Gardiner, of the Lord Duncan, after its having 
been fixed on-board that ship near thr^e months; in 
which he says, I am happy to inform you that the worka 
you fitted on the pumps outboard the ship Lord Dunean, 
under my command, in January last, have given me 
great satisfaction — two men being able to. work both* 
pomps together, and continue the same for four hours if 
i^uisite, by which I ajlow them to do the work of eight 
nen, according to the old custom of using the brake ; as 
such I am folly persuaded that your patent gear is the 
first invention ever introduced on*board of ships for their 
preservation when leaky, and managed with few meti. 
Mr. Robert Blenkinsop, my Mate, (the undersigned;)* 

can 
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am testify this statement to be correct, from personal ex- 
perience in working the said pumps." 

I have also been favoured' with communicalions to the 
same effect from Mr. John Thompson, the Qwper, and 
Captain Thomas Binnie, of the British Queen Transport, 
on-board of which ship my invention is now in use. 

Lieut. G. Elliott, R. N. Agent Transport, having wit- 
nessed the operation of the patent gear, has likewise cer- - 
tified equally in its favour. 

Yours, tCc. 

William Howard. 



Method of making a Calico Printer*^ Block of a new 
Construction. By Mr/STEPHEN Marshall, at the 
Princess Head, Streatham, Surrey. 

With a Wopd Engraving. 

Trom the Transactions of the Society for the Encou- 
ragement of Arts, Manufactures, and Commerce. 

The Silver his Medal and Ten Guineas were voted to Mr^ 
MARSHALL/or this Communication. 

Permit me to lay before the Society a mechanical 
improvement^ which I have made in' the blocks for print- 
ing calicos, which I think will be of advantage to the 
public The invention is' quite new : I have never shewn 
it to any one till within this month. I made it, and 
printed the goods I have sent with it. If I had made the 
pattern much closer, it would perhaps have had a better 
ef^ct with the Society. As you are acquainted with the 
nature of calico-printing, you will oblige me by explain* 
ipg the principles of its construction and application. 

1 have 



t b^ve ^ent Jberewjtti a CerUfieate frop Mi. Satberlai\df 
a geotlejnan well coaversant in ^hijsi busiaess^ and I bave^ 
added some new patterns of tbe. s^ile of ,work: to livhipb 
this invention is applicable^ and wbiph^qanqot be, ^xe-^ 
cute^ in |be common. mode qf calico-printing. - 

" *i* Mr/Marshall^ the inventor, on attending the Com- 
itiittee, explained to them, that by one block on. this con- 
struction two different colours can be printed at one 
stroke of the block : and thus a new style of work can be 
executed, and the finest designs completed, without shew- 
ing any joining mark on the cloth* 

That ill the block produced, which is a striped pattern, 
the stripes are- formed of slips of copper let into the wpod, 
and so contrived that a certain number of them can rise 
above, or sink below, the surfaces of the others, or forqi 
a level surface with them at pleasure ; so that if a black 
and red colour are to be priatetd at once on the cloth, the 
red stripes being fqrqished with colour from the sieve by 
turning a screw, are drawn down within.^the others on 
the block, whilst the black stripes, remaning, tee^/ur- 
Dished with colour. Both parts of the.block being t^ust 
supplied with their respective, colours, are tbeq hrqugbt; 
to a level, by iqrning a screw with the,Iefi> hand. till. tl\e; 
two regulating pins, near the screw are upou a level and . 
in a line, .The blocl^ is then laid.on the cloth, and struck 
with the printer's mallet in the usual, manner,, deliyering^ 
the. impressions of. both colours at once upon the clotb«* 
puring the whole operation the printer nejeds, never to, 
quit hold of the block with his right hand, add. custom 
so soon reconciles the manjtgement of the sicrew with, the 
left hand, that the block need not to.be looked at .whilst 
receiving either colour, but merely to We «;nmuned whea; 
VpL. XXVlL-i-SscoKD Sbribs. £ e ^th 
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both are finislied, ta see that ftie tiro regolating pins neaf^ 
the screw are placed in a line^ and on a Ieve^ju8C befdve 
the block is lard apon the cloth. Patterns so d^Keale as 
to be impossible to be worked in the comnion way can 
thus be perfectty executed, and' with' great faciBty. Ano- 
ther aiivantage possessed bj^ printing blocks on this prin- 
ciple is, that one block can be made to produce a graat 
variety of patterna ; for instance, in the case of this block 
of Mr. Marshall's formed to print straight pariEillel Un?8 
only, it is evident, that the wide single lines, lying b^r 
tween the double ones, when elevated above them, forni 
*one pattern ; the doobfe ones, when the single ones are 
depressed beneath them, form another^ tj^e lines being 
nearer together ; and when all the Tines pn the surfap^ 
are brought even, tbey form anotlier pattern with still 
closer lines* 

Thir dbj Ifr. Stephen Marshall shewed me a bibck to 
print two colours at once, for the use of calico-printers,' 
and abotit two yards 6f calico printed by it. I beg teave 
to say> that I think it the most Ingenious printing I ever 
saw, from my experience of twenty years, in which I 
have carrted on the -prmting business in* the neighboiii'- 
hood of London. I conceive such patterns cannot be 
eiceented ttpdn any dthdr principle, and that it Is caga- 
ble of berng eirtended to many patterns, Which the prin- 
ters before cottH not undertake/ } think this block will 
cttable one nhm to dd the work quibker| and witb more 
aectnracy. ■ • •• • . . ^ . 

* Ifcts prhit lMy beippKed to any ^ai^tA, ^nd prob«- ' 
bfy to more cdcnirff tfaan two. Efut there iar'e many pat- 
tarns that cannot be doie on any otber prii|cip)^v 



.'of a mw'.Construciim. * ^id 

^ !Kf r. MarsbaU's print appears to me the only improve* 
meat certaio to be of utility in the mode of printiogp 
dialled block-pritfting^ tfattt bad been produced for the iaat 
forty years/ 

• 18, Park Place, Kenningtoh Cross, G. SuTHERt AKO« 
" Ma^5, 1814. 
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Fig. 1 is the printing-blotk, with the middle line of 
each series raised above the two ethers, by the thumb- 
-mcceni a bet«g screwed in, eiiber forprinting single lines 
or (ortakiiigtbe colour.; And then,* by the screw a being 
turned back, they may be sunk, below the other two i>ut- 
side lines, which may. then be either used by tbemselvesy 
or covered with a different colour;, and then, by again . 
brewing: up theisiogleilincfi,* till the tiro regulatiog pins 
jf^/r Ffg:-!, are on a^level, they are all made even^ and 
Ivill prints tcigether. . e z ar^ .two pitch pins^ i for > matki ng 
'^b to gufde the printer as usuah ff are two. reguiai^g 
^ns^ tb^one onuhe fizedi^nd the.other on. the moveable 
part of the block,? wbich, when both aretbiroiighit in a line 
togeihfer^ »hew thatall the tiftee line^ of feach.series are 
ct^B oa::thei9fifface« • ' 

* > The middle lines; are bahried' by the aiterirate ' bars ^ h 
h hh^ which^ are. fastei^d ron.^oibier. moveable^ bars^,^ ay 
j^igis.SjjSyiind 7 ; and this frcime is attached to the blocks 
like.a^paralleUrulefr/.by.copper- barsV as- c Eigs. 1 aod'S, 
^:eacb iideiof the biook, ' 8a' that by: tbccalienH^e mbi^ 
, tibncef the'acirew'auheyafe^i^sed qr .io^^ . : ; - » 
All the outside lines of each series iareicariied by the. 
'^it^nu^lkM^ddddtl,-V\^^ l and^^; whfcii^0re.fadteAed 
io*oiher;bar8,- as Eig8'. 4,^4; and 5, and/lhisfnime/is iiiiii^ 
movably.faitafied mhffi block its^f,^ as in.Fig&^ aiKt^.! 

Fig. 
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Fig, 4 sbew9 iiov tbe jCfOM bars d mn away^oiw 
the five bars of Fig. 7 to let them rise up. Tbe po^rt <i£ 
the screw a is made cjliodrical, and nioye^ ia a slit io the 
plate e, Fig. 6, between two washers, adjusted by ano* 
tber screw at the end of the screw a ; and the screw it- 
self works ia a female screw, attached to the plate g, 
Figs. 1, 3, and 6, screwed to the front of the block* 



Om th$ Muftm ^ pfoJkKmg 4i doubU DidHMm &y the 

Trom tbe PHILOSOFHICAL TsANSACTlONii of tb^ 

Royal Society of Lonmn. 

It wm firtt made Imomi by the .c^perhEBcnia of Dr« 
Black, and baa since been confirmed by tboie ol Mr^ 
Watt and other pbilotopbers, thai tbe quantity of beai 
«e%nired for raising the temperature of water from fifty 
dleg^raes to that of the boiling point, b only about a stsdji 
#f that wbtcb is aAierwards required for convetting tb^ 
boiling water into steam. Am tbe steam itsdf ia not hotlw 
than the boiling water, the beat which it bad absot bail 
ivas said by Ihr. Black to be latent; being BMrely em* 
filoycd in supporting tbe aerial state which tbe waiter had 
assumed. Whenever this steam is condensed,, tbe beait 
irbioh was laleat again re-appears, and in sucb consider* 
aUe quantity, that it has been fbund convenieot for vari- 
4>os purposes to employ tbe condensatioft of steaan Ibr 
baattag other bodies* 
Bnt though water may by this means be brau^ ta 
boiling, paiat, it cannot be raised above i^ and tbeaat- 
law namioi be.eonverted iiitQ YapoAup, so aa to pas* ovat 

by 



by dMHtttoA. At soon as the steam has imparled to fh<$ 
' water ks own temf epotorey theire ra no lotiger any traW^ 
for beat, and the steam passes through the water an^ 
condensed. 

If, on the cot^arjy the steam did continue to con- 
dense, then the watmr would itself be converted into 
steam, and might that means be distilled over without 
any additional fire ; . and though this does not talce place 
under the usual circiimstances^ yet it may be effected in 
the following manner. 

The temperature required for converting any fluid into 
vapour is dependent on the pressure of the air upon its 
surface, and may therefore be lowered if thai pressure is 
diminished. If then the weight of the a'ir removed 
from water it would rise into vapour below the common 
boiling point,/ and ,inight therefore be distilled over by 
steam of the usual hi^at. 

It^ order to produce ihia %Shet, a vessel, having a re- 
ceiver connected with itf ahauld be made tfir-tight, and 
the steam made to pasa through the ve8ae^ along a worn» 
or spiral tube of dnetal^ i^/the manpei^ re|)resented in the 
annej^ed outline. ' . .. , 

The vacuum is now easily produced By applying heat 
to the vessel till the steam issues from the opening in it,, 
and in the receiver, whjn t he y are to be ima^ediately 
closed, and the heat remioved. ^ 

The water distilled ^visr is collected in the receiver, 
which is kept cool for thjit purpose. 

An apparatus of thiaftind I had constructed chiefly for 
the purpose of explaiittng^ ihe tb£pry .gf latent beat, or 
of the capacity qf bo^lie^ /or beat in different states ; 
but it U possible thf^t it may also be of some further prac- 
tical utility yrhenever it is of consequence to ecooomise 
tKe consumption of fuel. When water is deffcient on- 
' board 
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bpardiof ship> it hat be«ri in dooye degree sti (Spited by dis-*' 
tllliitioa from the ship's boil^ i Md if ii)e 9team from the 
boiler had been made to pass tluoogb .ihk apparatirs^ the; 
quantity would be nearly -doubled. ' 




By an experiment which t had mad^ some time aga, , 
about three-fourtbs of the qiiantity obtained by the first 
distillation were added by the second* But t believe a 

larger 
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larger proportioQ oii^y be pcoeured when the secpnd disr 
tilliag vessel is duly coaled with flanoel^ or j^ome ligbt 
aubstilooe, to reiaia the heat. 

Though salt water, doea not boili at so low a degree Qf 
heiil aa fresh water, yet upon trial with sea water the dif- 
ference was found to be quite iosignificaBt, compared 
with that of the s-team formed under the usual pressure, 
and'»t wpaio; and did not sensibly affect the result of tbb 
process. The only doiibt as. to the propriety of taking 
such a vessel lo sea, would arise from the degree of clanr 
ger which there is <^ experiencing a want of fresh water. 
•This probably, 1 apprehend, is not great ; but, on>the other 
hand, there is^the important object of saving the lives of 
the people in the ship whenever such deficiency is. ex^ 
pertence^. ' . 

On a new Principle of constructing Ships. 

By Rqbe&t l^j^PPiNQs, £sg. one of the Surveyors of 
, His Majesty's Navy^ 

From the PHitoso^nicAL TraKsactioms of the 
Royal Soci ety of London. 

IVoTWITHSTANDING the rapid improvement in 
almost every other branch pf the arts and sciences within 
tlie last ceptury, it will scarcely be credited by person/* 
not conyersj^nt with shjp-building, that little or no ad- 
viincement has been made during that period in nayal ar- 
chitecture, so far as relates to the disposition of the ma- 
terials which compose the fabric of a ship, whereby alone 
strength anpl fixedness of the parts can be obtained. 

This will appear the mpre extraordinary in Great Bri- 
tain> when it is considered that our very existence as a 
q^tiyo depends upon our naval, superiority ; and when it 

VoL.XXVIl.CsEcoNn Seribs. * Ff is 
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it farther miderstood tbut a deBdeocy of oftk timber, but 
*more particularly that of a large scantltog, calls for sUck 
ton applic^tiou of it as will reduce its consumption, and 
iDAfce up for the deficiency of its ^\ze. 

It is riot improbablei thi^ the responsibility which wouM 
attach to an individual who should atteinpt:an innova- 
tion in a struclure, whereby the lives of hundreds might 
be thought to be endangered, together with the great tip- 
position raised against prepositions for any material 
change in long established customs, may have occasioned 
this backwardness in naval iooiprovements. 

This heavy responsibility, together with tbe obstacles 
which are so frequently thrown in the way of projectors, 
has, without doubt, deterred mangr men, eminently dis- 
tinguished for professional abilities, from attempting^ to 
carry into effect their ideas on this most arduous and 
dangerous undertaking: to which may be added, that not 
inerely their professional reputation, but even their peace 
of mind, might have been hazarded thereby. For if the 
ship should be lost, although from a very different cause 
to that of the construction, yet would tbe weight of cen-* 
iure fall upon the new principle ; add the projector 
would have to endure the whole burthen of the charge, 
that his schemes had occasioned not only the loss of the 
ship, but also, which is of far more' consequence, the 
lives of some hundreds of his fellow creatures. Whrlst, 
on the other hand, should the experiitent succeed, there 
would not be wanting tlioise who'^ would be ready to de* 
tract from that tnerit which he so richly deserved, and 
which would be purchased by him at so great a risk. 

The writer of the present paper, in his various^ pro- 
positions Tor the improvement of naval architecture^ has 
constantly kept in view these two leading axioms, That 
the strength of a ^fabric consists not so much in the 

quantity 
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<qufiDtity of the matcrialfi of which it is composed, 89 in 
the disposttioDy the connectton, and the security of its 
several pans." And, that the strength of a ship, let 
its constraction be what it may, can never exceed tha^ 
of its weakest parts/* and consequently, that partial 
strength produces general weakness/' 

Three 74 gun ships, now at sea,, have already been re* 
built at Chatham on the priocijple about to be explained ; 
and, from the favourable reports of those sbipsi the Lords 
t)f .the Admiralty have given their orders for the building 
of several new ships .upon the same principle. 

T9 shew, in as clear a light as possible, the advantages 
x}{ the application of this new principle to ship-building, 
it may be necessary, for the information of those who 
«re not acquainted with that.art^4o gim the following 
general outline of the structure of a ship on the old prin- 
ciple, 

Isi. The frame of a 74 gun ship is formed of more 
than; eight hundred different timbers, placed at right^an- 
glesvto the keel, which may be considered as the back- 
bone of an animal, and the frame timbers its ribs. Each 
rib is composed of several piecies of the thickness of four- 
teen inches, or thereabouts. Between the several divi- 
sions of the frame,, or ribs, is a space from one to five 
\ inches wide. 

2dly, The whole, exterior frame is covered with plantf;s 
of .different thicknesses, or, to carry on the figure,, the 
ribs are covered by a skin of greater or less substance 
from the extreme ends of them to the keel or back- bone. 
. The inside of the frame is also almost , entirely lined 
with planks; within which is another partial range, as it 
were, of interior ribs, at a considerable distance from 
each other, termed riders. 

3dly. Acrou this frame .are. pieces of timber, called 

F f 2' beams, 
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beams, united together so as to be of sufficient length to 
reach from one side of the ship to the other. - - 

The use of these beams is to secure the sides of the 
»hip, so as to prevent her upper works from spreading, 
«nd to keep that part whioti -is under water freai being 
compressed by the fluid. They are also the supports or 
bearers of the dedcs^- (or what are cabled in houses the 
girder's for the floors^) and must, therefore, be of such 
strenjgth as' to endure the weight of the canoon, and 
whatever else is to be placed upon them. The usual mode 
of fastening, theie to the sides has, generally speaking, 
been merely local, by two angular pieces of timrber or 
iron (called knees) bolted to each beam, and also to the 
sides of the ship, by which means they were only par* 
tialiy held to the side, and there was wanting* that conti«> 
nurty of materials, and consequently of strength, whic,b 
the new system gives. 

Between the beams, and at right angles with: them, are 
placed pieces of wood, called carlings, and at right ao* 
gles with thetfe (consequently parallel to the beams) 
ledges, whieb correspond with joists in a* house. The 
planks or flat of the deck (flooring) is laid nearly in pa<- 
rallel lines from head to stern, upon and at right angles 
with the beams, and is fastened to them and to the car- 
lings and ledges by bolts, nails, or wooden pins,^ called 
treenails. From this statement it will appear evident, 
that the decks, according to the old construction, are io 
nowise connected with the sides of the ship. 

Having thus briefly described the common mode of 
ship building, it will next be proper to point out socb of 
its defects as the new principle tends to remove. 

In the first place it wilP be perceived, that all the ma- 
terials composing the fabric of a ship are disposed nearly 
at right angles to each other. 

- . - This 
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. This diftpoaitiobi which io every wooden fabric is well 
kDowD to the meanest mecbaoic lo be the weakest, is 
particularly so in a ship, the imm^nae Body of which, sub*- 
je<ft to. violent action froai impulses in every direction, h 
sustained by a greater pressure on the centre than the 
extremities, arising chiefly from the difference io the 
fore and after parts of the bqdy to thai of the midship, 
or'middle part. 

Frop^the want of a continued succession of support 
from the centre to the extremities originates the ten- 
dency to arching, or hogging. This tendency shews it- 
self in a ship from the moment of her launching; from 
whence some idea may be forme,d to what extent it will 
be carried in a troubled sea, when in the act of pitching 
she is borne up by the fluid only in her central part, 
while the bead and stern are forsaken, and therefore un- 
supported by the water. 

If a straight line be drawn from the head to the stern 
of a ship, whilst on the slip, or in the dock, no sooner 
has she entered her own element than each end of this 
line will be found to have dropped from two to five or six 
inches, in consequence of the weakness of the fabric, and 
the two extremes wanting the quantum of Support whjch 
the j9uid gives to the central part. 

The length of a 74 gun ship being 170 fept or. more, it 
requires but little knowledge of the strength of timber to 
perceive that planking of that length, however thick, or 
ip whatever way joined or put together, must, under the 
present systeny, bend with its own weight. The fasten- 
ings, and consequently the connection of the several 
parts of th§ fabric, must therefore suffer for the want of 
stiffness^ and a change of form is the consequence. 

-This may be shewn by putting together four pieces of 
wood, and securing them with iron pins, in the form of a 

square, 
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sqnare/ which on the leftst pressure may be made to 
change its form to the rhombus ; but let another piece be 
fixed to it diagonally^ find the figure of the frame will be 
^fou^d immoveable. Place a bar in the middle parallel to 
two of the sides, and secure it firmly by iron pins, still 
the figure will easily be moved by 'the hand, like a pa-» 
rallel ruler, and assume the rhomboidal shape of A or 6 ; 




but apply to the frame what the carpenters term the 
brace in a common field gate, as Z, and the figure will 
remain, as before, immoveable. , 



If this brace, or diagonal piece, is not fixed to it, the 
t)Uter part of the gate (or that part most distant from the 
hinges) will have a constant tendency downwards, until 
at length it will reach the ground. 

Let Figs. 1 and 2 represent two frames of wood, com* 
posed of parts stongly connected by bolts or irdn pins. 

Fig. 1 will represent the principle on-which the present 
•system of ship-building is conducted. 

Fig. 2 the new principle. 

Let C C represent the fulcrum, or point of support. 

And D X> two weights attached for the purpose of as- 
certaining the comparative strength or stiffness of each 
frame. 

This 
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Itiifl^experioiebt will shew that the stiffness of Fig. A is 
-to that of Fig. 1 as six is to one, ai|d the strength as 
ttbreetoone^ 

The .greater the length of the frames the greater will 
:be the advantages of the new principle, both in stiffneas 
^nd strength. ' 




The substitution. of the triangle, .as in the franle of 
Fig.?, for the rectangle in the frame Fig, 1, compre- 
hends the principle of the .new system, the use and ad- 
vantages.of : which will be sufRciently evident. 

The. arrangement of the .materials in the triangular 
,Biode is auch, that the pieces disposed horizontally are 
acted upon as ropes are by a strain of the fibre,, whilst 
,the other parts, composing a .series .of triangles,, aie 
< pressed upon as pillars; iti other words, the pressure. acts 
in the direction of the fibres of the wood; whereas upon 
the rectangular, or old plan, the fibres are acted upon 
transversely, or across the grain, .in the same manner. as 
a stick. Js when placed across the knee and pressed by 
the hands at each end^ which first bends, and then breaks. 
. To prevent any transverse, action upon the fibre of the 
timber is pne of the benefits arising from th^ new .^ys- 
4em,and to impede a longitudinal extension of the struc- 
ture is a^iother. > 

For 
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For Hft the cUagenal frame^ cttDposed of a sertetiof trr- 
Mgles, Aided by diagonal tiiissibg beMeen .the ports, pre- 
vents the fabric from being acted upon tranaverBdy, to ^ 
itfae :fibres of the mateciala boirizonlally plaoed> 'ao the 
•wales, the plankiog^ the. akelf-pleces, the improved wa- 
ter-waysy and the decks systematically secjilred,. become 
the tie-beams of the structjire* In a word, the system of 
triangiea is so' constructed^ in coDjunction with the piaab- 
iug of the ship, m conjointly to po^sesai that property ^f 
a triangle, already explainedi viz. thai tts figoreisiis 
alterable as the compression or extension of the fibre of 
timber will admit it to be. 

The strehgthOf the principle hits hitherto, been const-' 
dered as applying to, or resisting an alteration of, the 
figure^ by giving great stiffness. . It is now to be taken 
in another point of view, that of rendering the strength 
of the fabric as geneiral and nnited as possible. For let 
Tt he again . observed^ the strength^f any body is but 
equal to that of its weakest part* . 

In the new system, the openings between the ribs.ave 
filled in with slips of timber nearly, to the height of the 
orlop, or lower tier of beams ; lyhich being then caulked, 
and paid or pitched over, makes the frame from head to 
8tern,,and within a few feet of the gr^atesft draught of 
water, one compact and water-tight mfi(ss of timber; so 
that were any of the outer planking of the bottom to be 
knocked off, the ship would not only still keep afloat, but 
would be secured from sinking. In the old system the 
starling of a plank would be, and oftep has been, fatak 

Thd mode of filling in these openibgs between the 
frame, where the width of the space does not eiiceed 
three inches, is by driving in slices of wood, cut wedgid- 
like; two of which being driven, one from the outside, 
the other from within, form the parallel space of the 

opening, 



opfeirisi|fy thereby briajgiiig the^arts into tbe cfcsett con- 
tMti^ In tte openifigs eKceediog the wnlth of three 
iiefaef; the ipaee is oocepied by piieces corfeaponding 
wtlh the (^leiiiiigs, the fibre of (liich pieocs being hiid iii 
the saane direclioQ m that orihe frame timbers^ 

Tbcae fiiiingt occasion no oonaomption of useful tim-r 
ber, ad one<>fonrth of the prodooe of a skb^ and other offal 
now sold as fathom wood, would supply a suffi^ot qnao« 
titj tdt the ^^blMiifliption of the whole navy. * 

The adi^aotages obcaiued by filling in the openings are 
tbcie : To add lo the nrengih and dwrability of tbe fs^ 
bricy to preserve tbe health of tbe crew from the elEeetft: 
of the ufespute air aridag fiooa the fikh whieh Boon ooI<^ 
' lecHs in these opeoiiigs, to render the ship leas liable to 
leakage^ as well aa fco facilitate the stoppage! of atiy leltk^ 
and^ iasCly> to inciease^ it may be said, the thicknesa 
of the bottom from four/ or four and n half^ (the Usual 
thickness of the plank,) to about sijKeeil iochesi thereby; 
leasening very eonsid^ably the danger lobe apprehended 
firoQPi getting on shore* of foundering at sea. That it 
tends also to the durability of the ibijpi^ will be inferred 
hbvA the fbllewii^ positions : 

Isi. That the opentngs in ihe old pridciple are, after a 
ship baa hdi amy eoniiderable length of senrid^, choked 
wp Ml asaoy parts with an aecilBseliition of filth* 

Bdiy. That no free ciroidation of afar cifli be obtained 
hi thaae openings by eoy meabs^ 

Sdly. That timber being either &dsly exported, to, ^ 
ejioldded from the air^ k e^pml^ pt Mrviedi) 

4iMy4 Thai it has been fonild on esrimining thif fraaae 
and plank of iM Aips^ that thoae per U (now filled in) 
geB^ri% dictff aooner than tbe ret*, frit* from tbe feer^ 
heads in the midahii»s^ afld i^om the dtodlrood fetwnrd 
and abaft lo the hei|^ of the erlep ekmps. 
: Ym^KXVlU — Second Series, . O g 



If^the above' po^tiona are true, it^wtll foUorir, linit by> 
fiUing io these openings oiuch will be added loathe dora*: 
l^ility of the ship ; which also will be fortber promoted bjr: 
omitting in theae p^rts the inaide plank, leaving therel^' 
the surface of the frame timbers exposed to a free admis«« 
sion of air as often'as the ship's bold is unsiowedi and by 
the filling irr; €:i^€lfiding the air froin twd of the sides of 
every limber. 

By omittiog the inside plank much ts added to the in«^ 
ternat capacity of the ship's hold. For though the tras^d 
frame-projects from the timbers more by five inches thaa 
the thick stuff at the ilb6r-lieads| yet/ as in the, old sys-^^ 
•tern, the perpendicular riders are brought upon the tbick> 
stuffy their projection into the hold is^ more by eight- 
inches than that of the new/ the advantage therefore as^ 
to stowage is in favour of the diagonal frame. A tier of- 
iron ballast will also be disposed of in this princiiple mimy> 
inches lower, whereby an increase of stability will be 
giveq with f<!ss weight, which ^ili favour the ship-in car-* 
laying her .ports > higher out of the water, inasmuch 
greater stabirtty will be given with less ballast. 
' An accurate conception of the stat^ o/ the strip's holct 
may' be formed by referring to the longitudial section 
(Plate VIII. Fig.'l, which' is termed the Jesuk's perspec^-i 
tive, or bi^rdVeye view) of the internal part .of one 'si4€r 

a 74 gun ship in a complete state, with filHngs in the 
openings between the timbers of the fnipies instead of 
th<& pfaiiking over them* 

In this state tbe dingonal timbecs are introdUced^^ia^ 
terseoting ibe timbers of !the frame at about the aiigld of 
45 degrees, ahd sodisposedas tbttt the -direction ic| thm 
fore is ctfntfary to th^t of ihe^affer part of the ship, (atf 
inay be EPeen in the engraving,) aad th^ir distdnee asan*^ 
der from 8iji&'tl>sevc^ feet or .more; their «p|)ier'ehda 
^ 1 : abitting 
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4iTitettijlg;agiiin&t the horizontal hoop or.ah^lf piec^ of th^ 
'gttft deck beietiAs, and, theu lower ends against the limhetr 
ftrakes, except in the midships, where tbeyicome against 
4wo pieces of timber placed on each side of the keelson for 
4he purptose of taking off the partial pressure of the.main 
xnadt, which always causes a ^sagging down of the keelv 
and sometimes to an alarming degree. These piecea of 
jtiiiiber are nearly as square as the keelson; and fixed at ' 
such a' distance, from it, as that the main. step, may rest 
up^n them. They may.t>e of oak, or. pitch pine; and as 
JoBg.As.can.be conveniently procured* 

Pieces of timber are next placed in a fbre and afc.di- 
rectfon over the joints of the frame timbers at the floor 
.aad first futtock heads, their ends in close contact w^th, 
and coaked or doweljed to the sides of the diagonal tioi- 
bers. In this state< th^ frame-work in the. hold present^ 
various compartments, each representing the figure o£ a 
ifaomboid; 

' A truss, timber is then introduced into each rhombdd 
.with an inclination .opposite to that of the diagonal tim* 
•bers, thereby dividing it into two parts. The truss, pieces 
so introduced into the rhomboid are.ta the diagonal frfune 
what the key atone is to the arch ; for norweight or pvek- 
^ureon the. fabric can alter its positron in a longitudinal 
direction till compression takea place at the abiitmeati, 
^d extension of the. various tie»* 

. This arch4ike-pf operty .of the diagonal frame .not ooly 
opposes an alteration of position in a longitudinal dirleo- 

^iain^ . but aUo. resists, external pressure. on the bottom/ ei*- 
ther ftoM grounding or any otlier eause^ because .no im- 
pression caDibe made in itstifigur^ in these direct io^s^witli- 

•jout fotciHg the several t)arts of whieh it is. composed into 
a shorter space.* . ' ^ 

, .Tb« poinu^cftipn. which, kt^pt^lip by:, meaoaipfi tk\s 

; : . j Gg a trussed 
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trussed fraine, irmly atiacbed to the tfoibers 0f the thlf 
1^^ csrcDkr coaks sad b^hs; to{[ethejr with the 'sAielf 
pieces iiaited to the sides and to the seipcral heems by 
. neaos of the sltm^ sort of fiuteniagB, gim soeh onity to 
the whole as to bear no compaftsoii with that heteioge* 
neons and badly connected mass of materials for which 
it ia sobstitttted. 

It'has hitherto been a generally reeeifod optofon^ that 
afiiFaesa or inflexibility in a ship is not streogihi but that 
« yiddiog opr bending of the Ad>nie is an esseotial qvaKty 
to preserve it from being destroyed by the shocks irifeich 
k is destined to sustain* 

This miscotteeptioB mast have arisen ffpm an eqsiafly 
jDeorieet idea, which is, that a ship is no elastic bodgr^ 
because thei e is a eoonderable degree of ekstichy m the 
ttaleriiils of which it ia composed. But it shonld be re- 
membered, that this elaatieity of the materials mast be 
ver^ inconsiderable, inasmuch as the minute d^gc«a of 
* «Jasticity in each piece ninst neoessartty be neutraUBed in 
/ ^e fisbvie, by the varieaa ^ifectifms and tendeaciea of 
the jaaeserons parte of, wUch it is ^xwipoeed, so that a 
ship^ ^ her eonsitraGtioa be what it may, cither loose or 
4bni^ is not in any cese elasticw It faliows thea> that 
every actioa and^re-aetion of the aaa operating upon di(- 
ftrait paita of the fabiric ati different timess occasions, for 
the want of unity of the whide of the parts, a constant 
dad increasing wcid|oes% w^h bj se^ve may have been 
•^en for elasticiiy. 

. When a sea atrUiea a |hip^ forward the bow wiU rise 
with the sea \ whieb, passing aft, lifu the midahips in' 
iUceessioni leaving at this time, in a great measari^ thjs 
Jiie and aft parts^of the ship with eompar|Ulv%ly ttttlt^ or 
no support. Such shocks, acting upon a body whose 
^pnru are not firmly eonufcted, prodece a bending awd rcr 

. bending 
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bending ol the 'fafario, mo Aat tbe setenil planks of tfa« 
•id?s play ovtr each other, and the fasteoioga arc ^iraioed 
and loosened by a repetition of tkia action and le-action. 
On tbecovtrayyi when a body it ooastnicted whh^ tucli 
genera) anity and fixedneu of aU its parts^ as tiiat if ona 
it moved the whole mast move with it, then it nuty be 
aaid that all the parU of the ttraetare bear their portion 
of the strain. 

The deche omm acKt aiider consideratioo^ the beams 
of which are diqNMsed in the new syatem aearly as asnal^ 
except that in midships, where a ship necessarily ve^ 
^irea the greatest security^ two additional beamt have 
been iatcoduoed. 

The beams of the several decks are attached to the 
ibip's side in tlie fcdfewittg manner. 

1st. By shelf pieces or internal hoops, distinguished by 
the letter B» Fig. e. These shelf pieces are eomposed of 
several lengths of timber scarphed or jdned together by- 
<soakS| or cireqtar dowels, so as to form a kind of internal 
boop^ extending ftom the hooks forward, to the tran- 
soms abaft, to file anderside of which, as well at tlie wau 
der parts of the beams, they are jlecurely coaked, and 
feeing then firmly bplted< to the side, instead of becoming 
a mere local fistare of the beam to the sbip'tf exterior 
frame, as Icnees were, they are owe contiened and gtoe> 
f al seeavity. The shelf piece is also a tie ce the top side 
in a fbre and aft direction, co-operating with the trassed 
fnusie, aaaliwady exphuned. 

' 'fdly. By cheehs^ repveseated in Fig. 9, letter H, wbieh 
aire ]^aoed qad)er all the shdf pieces in wake of the 
•heams^ except tbe orlop, in such a manner as to mceive 
(be up aiid dh>wn avm of the iron knees. The lower e^ 
<>f those and#r the ^in deck shelf piece, step on the ends 
#f the ^ffop^amfSf and tfaose.of the several decks above, 

step 
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step on ibe prdgeclbg parted ibe flpirkeltiog below* Tb^ 
cbocfcs, particularly tbose between tbe orlop , and goR 
decks, admit of their being driven into their xespdci^Vje 
places very tight, thereby acting like pillars. Another 
advantage attending theni| i% their great tendency, to 
stiffen t lie ship's side, and to prevent the beam ends from 
playing .on tbe fasteiiings when the ship is roUmg, or 
straining under a press of sail. ' » 

The curved iron plate , knees for secnriag the orlop 
!beams, and jibe iron forked knees of the other decks^ are 
-described in Figs. 3 and £. 

. The flat or plaqks of the aeveral.decks being, on tbeold 
system, each of them a mere platform, or, in other words, 
a cover to a box unconnected with the sides, are bete so 
disposed of, as not only to oppose an alteration: df figUle 
from a force acting on the ship in a lateral direction, but 
also are, made subservient towards securing" tbe beamst lo 
tbe^sides of tbe ship. . ; *. 

\ The framing and flat of the decks (excepting the quarr 
ter-deck, forecastle, and jound-house, which are laid 
upon the old plan) are disposed of, as represented io 
Fig. 5. The former, that is, the framing or ledges and 
beams in ticked lines, tbe latter or planks in black ; those 
of the starboard side being laid contrarywise to the lar- 
board. The midship ends of the diagonal planks ^bctt 
•gainst two strikes laid in a fore and aft direction witli^ 
out side of the comings of tbe hatchways; the other ends 
approach the tipibers of the frame, and the hula at each 
end are secured to a ticfr of carlings placed for that pur- 
pose. The flat, or plank of tbe deck so disposied is cofl^ 
nected with a certain number of coaks to the hooU, 
beams, and transoms. When , the decks are thus lai4, 
;Waterways, described in Fig. d, are brought upon,: and. 
.ooaked to the ^ nds of the plank;. These waterwi^s ,bettig 

then 
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then bolted through the ship's sides^ aid also^ in an /up 
and down d'lrection, through the flat anid »he]f pieces^ 
combine the whole in one hombgeneoDs of. 
slrength*^ . : . 

V Few ^hips are without some complaint of apparent 
weakness after three or four years service^ These defects' 
among odier. places shew themselves at the beam ends^' 
which partial complaining proceeds in a great degree 
from the local attachment of the beams to the ship's side, 
and the flat ot covering being in toto unconnected, aa- 
already explained. The extreme.ends of the beamsr not 
being properly secured, iplay and work upon the.fas*: 
tenings, so that it is not unusual to see the bolt holes cut 
to an oval figure by the friction of the bolts* The rer: 
medy usually applied to a . ship io this state is to load hex. 
with additional materials, such as iron knees, standards, 
breast-hooks, &€• thus adding greatly to. the original 
weight of the fabric* Now, it is evident, that the first, 
gale of wind the ship encounters, after being thns par-* 
tially strengthened, she must be reduced to the same 
state of weakness she was in before the remedy was ap-< 
pli^d. 

This mode of strengthening ships may be compared to 
that of a raft firmly secured in the first place by. strong 
lashings which after some time works loose, or rather by 
wofkipg is stretched* As it might be too tedious a b<isi-« 
ness U> secure the raft by re<»tighteniag the lashingi^ a 
small cord^ or some twine,, would be used to' answer the 
purpose; It is clear that whilst the smaU cord or pieccf 
of twine remained tight no part of the strain can bear 
upon the strong but loose lasbipg, till.tbe other stretches 
or breaks ; so it is with a ship that has additional seoufi*^ 
lies given her without re-fastening those which had 
worked, or were much strained* . s 
1 ♦ . To , 
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To lemedy defects, whether 4urnmg fmn Ibe dc«»j of 
the materiais, or £ro«i any oiiwr oaosei the prmoipie nbar 
a^liod iias many advaniages, of which a sKgbt iaapce^* 
tion of the ship's hold (Fig. 1) will convince, but ia no 
zGipect it tlnsi advantage greater thisn in the decks, for 
by thtAiog them when worn too tbia for «aulknig, the 
ortginat oomectioa hetwetm the hearaa^ decksi and iidca/ 
will be rtatored as peifeet as at ivst. 
, Hie tfindency of the ship to stretch or draw asooder im 
her upper works, being by no aseans obiriated by the 
short phnks on the inside between the poru, a trass piece 
of plank is anbstHated jn liett of thtm, wbicb beia|^ well 
sectned at the abutments, veiy materially aacb the trussed 
* frame, and giVes great stiffness, |be#eby opposing thr 
inclination to arch or bog- aloft. 

Fig. 4 represents the stern of a ship with the trassia|f 
and iron work for iu secariiy. By this the helm* port 
ttensomy which eonsames one of the largest awl' i^osi 
difficak trees required for a ship^ n dispensed with. 

Those essential qaatitieB 6f ssrength; safety^ and dora»< 
bility, having been deiaikd^ a iew observations wtiih 
spect to the economy of the new principle may not be 
mispkeed, which thoogh but of a accoadary ooasidera- 
Uow coopated to the others, yet as the royal navy cacmok - 
be kept up without a oappfy of foreigci timber, it evi^' 
dently becomes a sabjcet of eonsidelabb nromeat^ tba« 
vpwarda of eoe hundred aad eighty oak trees should be 
saved in a 74, and a greater nwmber hi ki^r sbif tf^ ai* 
lewiog each, tree to measnre a load, oi fifty (fee^reregb 
oonteata. - 

The consomption of this searae alrtiofe may be farther 
eenodetebly tegseood in the o^ system bjr the asia vS im* 
fsrior^ and odd ihip*tiariM> whidr oamioibe.enpioyed 
in the other ; and if old sAqMsmber was ta bo g^ir^aBy 

introdoced 
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introduced, as was done in the Ramilies, , one-seventh 
part of the English oak required for a new 74 gun 
might 1)6 saved. 

The facility of ascertaining the state, and making good 
the defects of the frame in the lower part of the ship, in 
consequence of omitting the inside planking, wiJi also 
occasion a considerable saving of timber and workman- 
ship : indeed the great ease by which any part of the dia- 
gonal frame may be replaced) justifies the m^kivg use of 
fir timber, particularly for the lonigitodinal pieces and 
trusses. 

But should the well-grounded hopes of durability be 
realized, the saving of timber, and indeed of every arti- 
cle required for this enormous branch of the national ex- 
penditure, would be immense. 

The author of this paper cannot conclude without ob- 
serving, that the appointment of most excellent and me- 
ritorious officers to the ships already completed on his 
principles, may be ^considered as a most favourable cir- 
cumstance towards ascertaining the real merits of the 
construction. 

Indeed, the orders for carrying this new principle of 
coiistrudting His Majesty's ships into effect, were di- 
rected by such an honourable spirit of liberality; aind so 
tinshackled' was the authority given^, to enable the writer 
to carry his plans into exeeutionh, that no subterfuge can 
avail him should any failure be found in the system. 

Reference to the Plate. 

Fig. 1, (Plate VIII.) a longitudinal section. 

Fig. a transverse section. A A, limber strake and 
additional keelson, forming abutments for th^ lower part 
of diagonal frame. B B, timbers of the diagonal frame. 

VoImXXVII.— Second Series. Hh C, 
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C, loogitudinal pieces to ditto. D, trusses 'to ditto. 

internal hoop or gun*deck shelf-piece, forming jibot- 
ment for the upper part of the diagonal frame. F/ abut- 
ment pieces for trusses between ports^ trusses; H 
chocks under shelf^piece for iron knees. 

Fig. 3| plan of iron knee. 

Fig. 4, plan of the stern. 

Fig. 5, plan of the gun and upper decks. 
' Fig- ^9 pI^Q the breasthooks and crutches. . 

The same letters refer to the same parts in the dif- 
ferent figures. 

On destroying and preventing the Pine Bug. 
By Mr. Alexander Muirhead, Gardener to Sir John 
Belsches, of Invermay, 

From the Transactions of the Caledonian 
Horticultural Society. 

The Silver Medal was voted to Mr. Muirhead for this 
Communication. 

IS[NC£ my last communication I have seen some pine 
plants very much infested with the bug, and have com- 
pletely cured them. According to your- request, and in 
order that the cure may come sooner to the public, I 
shall endeavour to give .the necessary directions as dis- 
tinctly as possible. . 

First, take a small brush, made of bass-mat, tied on a 
small stick, flat on the other end, to go down to the un- 
der end of the leaves where the bugs harboiir most. 
With the brush and water clean them as well as possible ; 
then put one pound of flowers of sulphiir to one com- 
mon garden panful of water ; if a Uttle more there is nd 

danger 
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danger of hurting them — the quantity according to the 
number yQu have to clean put the pine fJants into this 
liquor, and let them remain for twenty-four hours; be 
sure .they are all covered, whieh may be done by putting 
a board over them, and a small weight on it : when they 
have been immersed for twenty-four hours take them 
out, set them on end with their tops down, let them stand 
till they be dry ; then pot them, and treat them in the 
same manner as plants not infected. 

Do not replace them among infected plants ; if they 
are to be put into a pit where infected plants have been, 
remove the old tan or leaves and put in new. 

There need not be so much sulphur-liquor made up at 
once as may be necessary to^ cure a whole stock ; but as 
one quantity of plants comes out you may put in another: 
I have not found it to lose the effect. I last wijiter made 
up some in a pot, and as the fruit was eat I took the 
crown and suckers that wer^ on the plant, and put them, 
time after time, into the same liquor, and found no de- 
fect in the cure. If in winter, itVill be advisable to take 
the chill off the water, and keep it in a stove; if conve- 
nient to be done in summer, the plants will take growth 
sooner. 

Some presume to say, that healthy plants will not take 
the infection. I beg leave to differ from them. I got it 
by introducing plants, not knowing them to be infected. 
I have at present some plants which I cured two years 
ago ; and there is not the smallest vestige of the bug to 
be seen, which may be proved by inspection. 

The way that I pursued to clean my stock was this : I 
took crowns and suckers year by year (after performing 
the cure on them) and put them in a pit by themselves, 
filled with fresh leaves, as I use leaves only. 

I do not think it advisable to apply the cure to fruiting 

H h 2 plants. 
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pjpntf. By^b^king tbe ^rtb from their roots, aod oikw* 
goiag through ihe cure, the fraiting would be in^ 
jured, 

( ?yeq did not tnist my tods to ciean my planU, but 
did jit myj^lf. I think i cli^aned from twenty to thirty 
perboMf* 

Method of preserting ylpples and Pears. 
Bif Mr. Jambs Stewart, at Pinkie. 

. Froqd the Thahsactions of the Caledonian 
Horticultural Society, 

The best time for gathering fruit is when it begins 
to drop off spontaneously. This is from the middle of 
September to the end of October. Ladders which will 
reach to the top of ihe trees must be provided ; likewise 
baskets for the reception of the fruit. In plucking fruit, 
the best rule is to take what appears ripest in your hand, 
and raise^.it level with the foot-stalk; if it parts from thq 
tree lay it carefully into the basket, otherwise let it hang. 
The trees should therefore be examined every three or 
four days. 

In the fruitery, the fruit js to be laid in heaps^ and co- 
vered with clean clothe and mats above, or with good 
natural hay, in order to its sweating. This is generally 
effected in three qr four days ; and the fruit may be al- 
lowed to lie in the sweat for three or four days more. 
They are then to be wiped, one by one, with clean cloths. 

Some glazed earthen jars mu9t then be provided, with 
tops or covers ; and also a quantity of pure pit-sand, free 
of any mixture ; this is to be thoroughly dried on a flue. 
Then put a lay^r of sand, an inch thick, on the bottom 
of the jar; above this a layer of fruit, a quarter of an 

inch. 
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ibch, free of each other. Cover the whole with sand, to 
the depth of jm inch ; i^ben lay a second stratum of frait, 
covering again with an inch of aand, and proceed in this 
way till the whole be finished. An inch and a half of sand 
may be placed over the appermost tow of froit« The jar 
is now to be closed, and placed in a dry airy situatiotii aft 
coo] as possible^ bat entirely free from frost. 

The usual time at which each kind of fmit ought to be 
fit for the table being known, the jars containing such 
fruit are to be examined, turning out the sand and fruit 
pautioiisly into a sieve. The ripe fruit may be laid in 
the shelves of the fruit-^room for use, and the unripe is 
carefully to be replaced in the jars as before, but with 
fresh dried sand. 

Some kinds of apples managed in this way will keep 
till July. Pears will keep till April; and the Terling till 
Jane. 



On destroying the Green Fly, Kc. and on bringing Pear 
Trees into a bearing State. 

. By Mr, William Beattie, Gardener to the Right 
Hon. the Earl of Mansfield, at Scone. 

From the Transactions pf the Caledonian 
Horticultural Society. 

1 BEG leave to submit to the Sqciety a method, which 
I have practised with success, for the destruction of the 
green fly, as well s^s the black vermin that infest cherry 
trees. 

Take one peck of unslaked lime; put it into an hogs- 
bead ; fill it up with water, having first bored a hole to 
draw it off by about a foot or nine inches from the bot- 
tom, so that the lime, when slaked, n^ay lie under the 

hole : 
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bole: ]et it stand twenty-four hours, then draw it off; 
and add half a pound of common . soda, .such as. is used 
for washing, to the hogshead of lime-water. Twice or 
thrice watering with this. liquor, by means ,of a garden- 
engine, will destroy the vermin. Care must be taken not 
to exceed in the specified quantity of soda, otherwise it 
will destroy the foliage, being very acrid. The tub con* 
taining the lime may be filled up a second time with wa- 
ter, starring it well up, and may be used as before, add- 
ing the. soda. New burnt lime is best; for I found that 
lime that had lain some time dfd not act so speedily, 
though by repeated application it answered the purpose. 

Bringing Pear Trees into a bearing State. 

It may be proper for me first to . state to the Society 
the nature and state of the trees on which my experi- 
ments were tried. 

The garden at Scone is only five years old, the soil 
very strong in general, and the* trees very luxuriant; in 
particular, peaches; and pears so much so, that although 
they were nearly covering the walls, I never had any 
blossom for fruit. In , June 1811, uhen nailing in the 
young shoots, the trees still appearing luxuriant, I began 
to think of some ^method to check their rapid growth. 
Cutting the roots of trees in winter has been often repre- 
sented by writers as sure to throw them ihto a bearing 
state ; but it had not the desired efi^ect with me, although 
I had adopted that plan two winters before. I now^ 
therefore, began to think of cutting the roats at this pe- 
riod of the year (June), but was somewhat afraid of kill- 
ing the trees. I, however, made the experiment on two 
peaches; and, after a week, I saw no alteration in the 

foliage. 
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foliage. I then proceeded to cut the roots of the rest of 
my peaches, and also of two pears, an Autumn ^erga- 
mot and Golden Beurre ; and this spring I had the satis- 
faction of seeing a very fine show of blossom, fruit being 
out of question this season (1811). The pears were both 
uncommonly fiill, the Golden Beurrd in particular. 1 be- 
lieve, indeed, that tree in general bears early. From the 
success (as I thought) that attended ibis experiment, I 
liave this year ciit the roots of the whole of my pears on 
a South aspect, consisting of Colmars, Cressanes, Poir 
d'Auch, 8cc. The result shall be communicated to the 
Society. 

' As some pears bear principally at the extremities of 
the branches, perhaps by training them in the fan man- 
ner, and laying in some young shoots yearly, they would 
probably bear the second year, or, more properly speak- 
ing, the third, when the shoots are two years old all 
over ihertree. 



Memoir on a new Febrifuge. By M. Armand Seguin. 
Read to the National Institute. 
Ftom the Annales de Chimie. 

My experiments, with relation to the febrifuge princi- 
ple, of quinquina^ having convinced me that a great part 
of those of commerce are inactive, and frequently even 
pernicious,, because they are deteriorated, mixed, or de- 
prived of the febrifuge principle, suggested the idea of 
trying, whether it was not possible to discover an inva- 
riably identicjal febrifuge principle, more efficacious, 
more certain in its effects, more assimilable with our 
system, and less liable to be adulterated. That which I 

am 
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am about to describe poeaesses all tfaeae advaotagei^ w kh 
the additional one of being indigeoous. 

For the p^irpoae of discovering it, I begao mlh sob- 
miuing moat of the chemical and mediciDal subetaaces 
l» the whcfle of the re-ageals, which I have pouited oat 
for the febrifuge principle of the ()oin<].uiaa, and with 
ascertaining whether SQch of those substances aa might 
coBtain the febrifage principle, did not at the san»e time 
coaEi{>reheod otbef substances prejudicial to the animal 
e<:onomy. 

The adoption of this new febrifuge is of such interest 
to our commerce, which annually exports more than 
three millions (of francs), to produce a principle which 
we have closed at hafid ; to humanity in general^ and in 
particular to that useful class of society, which, though 
most subject to fevers, oa account of the bad quality of 
Ets food, cannot without great difficahy, owing to i'ta 
poverty, procure the remedy which is to efeot a cure, 
that I request the class to appoint a commission, charged 
to repeat, at my expense, the experiments that I am about 
to detail. > 

The new febrifuge principle which I propose to sub- 
stitute for quinquina, because it possesses all the advan- 
tages of the latter, and has none of its it^conveniencies, 
is gelatine. Like good quinquina, it precipitates tan and 
gall-nut, but not sulphate of iron. Its febriftige pro- 
perty is so efficacious, that I have not yet met with any 
fevers, continued, quotidian, of nervous, fevers attending 
puberty and dentition, tertian or quai'tan, however con* 
firmed, that have not yielded to its action. 

When properly administered, this remedy almost al- 
ways reduces continued or quotidian fevers the very first 
day. In all other fevers, even the most obstinate, it 
diminishes very considerably, at the first application, the 

violence 
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violence and daratic^n of the hdt ati4 cold (hs, especially 
th^ latter; it decreets them s^iU more at thie second, 
and retrtoves them entirely bt the third,' fourth, or fifth, 
t)aroxysm at farthest. 

• It ought to be taken at the moment when the symp* 
tomi off the 6o\d fit begin to be felt. As soon as it has 
been administered, the rimendfnent of the patient is some* 
tknes so rapid as to seem almost miraculous, and the ef» 
fect'it>f magic. In a few momehts the fingers become 
supple ; in fifteen or twenty minutes, and frequently even 
sooner, ^e p^ins fek in difierent parts of the body abate 
Considerably, and often cease altogether ; the oppression 
upon- the xrhest is removed,* and th^ respiration, which is 
sometimes so obstructed that the inspirations are almost 
convulsive, becomes free and easy. 

During the whole time of the drsease the patient 
should be Well covered, and not take any violent exer- 
cise ; keep his room bri the day of the pdroxysm ; ab- 
stain as much as possible from liquid food of all kinds, 
from fruit, spices, and 'spirituous liquors; live chiefly 
upon thick soup and meat, of the best quality, boiled^ 
or preferably roasted ; fend, Above all, dritik extremely 
little, however thirsty he may be. ' As to the quantity of 
food, it should be so proportioned to the appetite of the 
itfdividlial, thiii he ought never to-be completely satiated; 

and still le'ss'dloyed. 

Besides the application of the remedy at the moment of 
the paroxysrm, it ought likewise to be taken morning and 
Evening during the whole tinie the-f6ver lasts, and even 
for a certain time after it is over. In cases of dentition or 
gtowth, it is'even advisable to continue it till they are past. 
In general the patient should not eat within an hour after 
the cessation of the paroxysms, or an hour after the ap- 
plfcatioti of the remedy,' if it be taken iti the intermissions. 
" Vox. XXVIL— Second Sebies. li the 
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'the progress of the cure>y this remedy is io general 
very regular. Whenever the fever is oot removed at the 
first fit it changes its nature; from qaartan it becomes 
tertian, sometimes remittent, and at length ceases. From 
the commencement of the treatment the chokings dimi- 
nish; the intestines become open, and perform their 
functions with ease ; the tongue ceases to be furred, and 
the lips> which were discoloured, resum^e a fine vermilioa 
tint. In a very short time after tbe cessation of the pa- 
roxysms, the patient, from the continued use of the re-^ 
medy, is thrown into strong sweats, which he must by 
no means try to abate, because they tend to complete 
the cure. The fasces, which during the disease were in 
general black, then recover their natural colour. 

The remedy may be administered in different doses, 
according to the constitution of the individual, and the' 
force of the fever. On this subject nothing but approx- 
imations, can be given : it is the province of the physi- 
cian to regulate the doses, according to circumstances^ 
However, not to leave that matter in absolute uncertainty, 
I shall state the proportions that have succeeded best* 
with me in* the different circumstances that have fallen 
under my observation. 

To children at the breast up to the age of one year, 
may be given from 24 grains to 1 drachm at each appli- 
cation. For a child from one to three years old, from^ 48 
grains to 2 drachms may be employed ; for a.child from 
three to seven years old, from 1 drachm to 4 ; for a child 
from seven to twelve years old, from 2 to 6 drachms ; for 
persons, between twelve and sixteen, from 2 to 112 
drachms : and for all above that age from 2 drachpis to ' 
S ounces. 

To remove .all fear of danger in regard to these propor- 
tions, I can assert, that before I administered this re- 
' . ' medy 
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medy to any patient, I took myself , so much as erght 
ounces of gelatine at once; that is' to say, thrice as much' 
as I commonly give in the most violent paroxysms, and 
that I experienced no sort of inconvenience from it, ex-- 
cept a slight degree of fatigue and drowsiness. 

If the patient' is so reduced that he is unable to digest, 
that his strength is almost entirely exhausted, and he is 
sinking into consumption, which too frequently happens' 
from .improper treatment, or the too-long continued use 
of quinquina, injudiciously administered, the dose of ge*' 
latiiie should be gradually increased till the fever is radi-' 
cally cured, and then mix a draught, composed of cin- 
namon and sugar, infused in good wine,, with a dose of 
from four to ^eight ounces per day. By this method I'^ 
have saved, and radically cured, patients who seemed 
past all hope of recovery. 

I have in general remarked, .that hi .very obstinate fe- 
vers it is advisable to give the remedy in a dose suffici-' 
ently large during the paroxysm that the patient may 
find himself for twenty-four hours more exhausted,- and 
his head more painfbl, than he would have done ffom 
the effect of the paroxysm alone. But in the succeed-' 
ing paroxysms it is prcOper to administer large doses in 
the intermissions, and much smaller ones at the begin- ' 
ningi of the paroxysms, • « 

Quinquina should on no account be used at the sano^ 
time as the gelatine, for the paroxysm then increases in ' 
violence^ ^ . ' 

' When fevers are caused by worms, it is necessary to 
expel them before the gelatine is administered^ other- 
wise the complaint is only aggravated.' The same course 
must be pursued when . the fevers are accompauied withi 
other disorders ; for, unluckily, gelatine it not an uni- 
versal remedy. 

lis When 
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When it fails to produce a yety coo'aiderable amoid- 
nient after tb€ first paroxysm, as is . the case io cer- 
tain kinds of fevers, particularly the Q.ervou«» the use! of 
it should not be continued except ag an indirect medium, 
if it be judged that in this'new way it may produce some 
effect. 

As to the mode of preparing the gelatit^e, that wbich I 
employ is as follows : Select the driest and most transpa- 
rent gelatine ; dissolve it in a sand-bath| in three parts 
of water ; add equal parts of sugar, and some drops 6f 
orange-flower water. Keep it in this state pf jelly, and 
at the moment of applying the remedy dissolve in a^and- 
bath the quantity that is to b^ administered. The sugar 
and orange-flower water have nothing to do with the ef- 
ficacy of the gelatine ; they merely serve to disguise io 
some measure its natural insipidUy^ 
. The gelatine may likewise' be prepared in th^ form of 
cakes, and in thi^ state it may be kept for ,4iny length of 
time, and will bear to be conveyed to any part o^f the 
world. I make these cakes in the following manner : . 

I take very transparent gelatine.; mix with it ^n equal 
weight of sugar, and thrice its weight of water* Having 
thoroughly dissolved this mixture, I add a small quan- 
tity of orange^flower water, and pour it into a glass, 
mould, which contains as many superficial inches as* there 
Bxe drachms of jelly in my mixture. When ii is become * 
quite hard I take it out of 4he mpuld, and lay'it upon a 
wire grating, forming in like manner squares of aii'inch 
each : when almost dry, I. cut it according to its divi- 
sions. When these cakes are wanted for use, nothing 
more is necessary than to dissolve* theni *ih- the siBAllest' 
possible quantity of water^ and thus to Cake them in a 
liquid form ; or they may b^ suffered to melt in the 
mouth. 

Considered 
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Conaidered .In a medicifial, pblilicali ai^ econinnica] 
point of if'iewr gelatine, affords in its application to the 
core of fevers much greater advantages tban quinquina. 
It occasions no kind of irritation; procures «ound sleep, 
and a gentle perspiration ; keeps the body open, witbont 
colic or beart-«burn ; recruits the strength, and is digested 
even b^ the weakest stoinachs, which would throw up 
quinquina as soon as it was administered. 

As the too long'continued use of quinquina is attended 
With, serious. incdnveniencies, it is usually taken only for 
a short time after the cessation of the paroxysms. I^r' 
this reason it frequently happens, that fevers cured ^by 
means of quinquina return some time afterwards, either 
from humidity or defective digestion, or a variety of 
other circumstances and in :^this case the treatment of 
them becomes much more difficult. Gelatine is never 
attended with- ibis inconvenience, for its use may be 
continued as long as the disorder requires, and can De« 
v€r do any barm. ^ 

In regard to economy, there is a great difference be- 
twieen quinquina and gielatinc. . The price of the latter 
compared to that of the former is at most in the propor- 
tion of 1 to 32. ' 

All the experiments upon which ^ the pirinciples here 
laid down are, founded were made in my infiripaFy,' or in 
the adjacent places, as Buc, Bi^vre, Sevres; and Meu^- 
don, in the presence of M. Baissac, surgeon of Jouy, 
w^bo displays extraordinary zeial for the advancement of 
medicine. . 

I shall confine myself for the present to a conaisd ac« 
count of the principal cures which I faave effected. 

. A Jad of 'fifteen, in my eikiploy, had ibr three Tnonths 
and a half a quotidian fever, the paroxyams of which 
lasted 'about ten hours. His debility was such, that he 

wept 
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wept almost all day, without koowiog why. He bad ne- 
ver. taken any qninquina. The first day that I put hint 
into iny infirmary I gave him two drachms of gelatine^ 
at the moment when he began to feel the paroxysms 
coming upon him. In less than an hour the shivering 
passed off, and nei^er returned. It was but seventeen 
days before he was conopletely cured. 

The cooper of my brewery bad a very violent fever, 
Which had reduced him the more as he was a man of 
sixty. I began to treat him at his ninth paroxysm. I 
gave him three drachms of gelatine. The shivering, 
which commonly lasted three hours, ceased in half an 
houy, aod the hot fit, which usually continued eleven 
hours, lasted only two and a half. At the second par-ox-. . 
y^m there was no shivering, and the hot fit lasted but one. 
hour. At the third paroxysm the fever totally disap-^ 
peared, and .never returned. His complete cure took 
only twelve days* 

One of the men employed in my stables had had a fe-> 
ver for five months. From a tertian, which it originally 
was, it had changed to a quartan, in spite of a very great 
quanti^ of quinquina that he had taken. For a fortnight 
he had discontinued the use of that remedy, because his 
stomkch could no longer endure it. On the first day 
that I took him in hand I gave him six drachms of gela-* . 
tine ; his stomach was not in the least disordered^ and 
digested it well. His paroxysm abated frojm that mo- 
ment by more than one half. Three days afterwards the 
paroxysm did not come on at all, and he was completely 
cured in nine days. 

M. Seguin states several other cases which were at- 
tended with similar success; but pur limits will not allow 
us to give them. 
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jidditions to the Description of the Process for dyeing Silk 
of a Prussian Blue. £y ill*. RAYMOiiO. Published 
by the Government in 1 8 1 1 • 

From Archives des Descouvbrtes for 1815. 

I^HE most remarkable, and at the same time the m^oat 
useful, addition which M. Raymond has made in his pro* 
cess, consists in the passage of the sillc through an al- 
most boiling and very strong'solution of white soap, after 
it has received its ground of rust in the bath of calcined 
copperas, (super^xygedated sulphate of iron,) and beei^ 
cleansed in the river. 

By this passage of the silk through the soap the oxyd 
of iron with which it was impregnated becomes much 
more strongly fixed in it, and at the same time acquires 
a much higher degree of oxydation, as is proved by the 
deep walnut colour assumed by the rusty ground, in con- 
sequence of this immersion in the hot solution of soap. 

M. Raymond's process is as follows : Dissolve in a suf- 
ficient quantity of boiling water one part of white soap 
for four parts of silk. The soapy water' which has been 
previously used for washing out the gum will serve ex- 
tremely well for this purpose, if strengthened by the ad- 
dition of one-half part of fresh soap to four parts of silk, 
and employed very hot. When the soap is completely 
dissolved, and no clots are to be seen in it, [for the greater 
certainty, it is advisable to strain the boiling solution 
through a clotli, or to tie up the soap in a clean linen 
bag before it is put into the boiling water to be dissolved] 
— plunge into it the silk impregnated with its mordant of 
ferruginous oxyd, and well cleansed from it. in the river; 
continue to turn it upon the poles till it has entirely re- 
covered its xrlearness, which \Vill be the case aftejr four or 

five 



248 Additions to the Dmripti0n of the Process 

five dips, whenever the spap-bath has been properly pre- 
pared, that is, when it is almost boiling, and has been 
made in the proportion above mentioned. The solution 
of soap employed for this operation need not be lost, as 
it may be afterwards used for boiling those silks wbich 
are to receive ordinary and dark colours. 
; The silk after being taken out of the soap-bath should 
"be well washed in the river, before it is plunged into the 
bath of pr ussiate to give it the blue colour. 

I have ascertained,'' says the author, that it is ne-« 
tessary to add to the bath of prussiate a larger quantity 
of muriatic acid than has been stated in' the description 
of the process; otherwise the blue tolour cannot deve- 
lope itself upon the silk. I advise,' therefore, that two 
parts of muriatic acid be used for one of potash, sinc^, 
how well soever the silk may have been washed after the 
doap*bath, it always retains a portion of the soap, the 
presence of which, prevebting part of the effect of de- 
composition, which ought to be produced on the prus- 
siate by the action of the muriatic acid, renders it ne- 
<;essary to increase the proportion of the latter. 
' I have likewise ascertained, that it is advantageous not 
to turn the hanlss of silk at all upon their poles in the 
bath of prpssiate of potash till such part of the hanks as 
are plunged into it have completely assumed the blue 
6oIour which they are to acquire in consequence of the 
imensity of the rusty ground with whiclvtbey have been 
impregnated. It will be sufficient, therefore, to raise up 
the hanks of «ilk in, and even out, of the bath, eight or ten 
times^ and to stir them well in it ; after which they may 
be replaced in it, that the other parts may in their turn 
become blue. No uneasiness need be felt respecting the 
raequalities which are at fiirst to be. perceived in the co-* 
\ou9, as it cannot possibly failitobecommiHiicatedinthe 

most 
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.most ufliform manner whenever the ground of oxy^A of 
iron has been .properly given to the $\lk^ 

When a very deep shade of blue, lifce ihal cfiNed ifti* 
fminl,, is desired, it is then necessary to .pass the tilk, fit 
twQ different times, through the ipordantof calcined cof>- , 
'})era8^ taking care to give It a strong, iofumon of soap aU 
most boiling between and after the baths of the mordant. 
In this manner you are always sare to obtain a veiy deep 
ground of rust, which will riender it fit for taking an ex^^ 
Uemdy rich blue, wJien it comes tp be plunged into the 
bath of prussiate of pot^, duly aaidQl|i^4. by the addi»- 
tioD of a sufficient quantity of nMiriatip acid. 

*^ The dipping of the silkinanimooiaoal liquor, to deepm 
the colour and. render it more fixed, is,n(^w b^eoiae an 
Operation useless at the best, and which cannot an^er 
the purpose, except with great quantities of silk at once^ 
by employing a very small proportion of tbaiatkaJi, ami 
taking care tp dilute it with plenty of water ;, ^^rwis^ ii 
would be liabJe to makexhe blue too4eep in 80(me ipIlMses^ 
and too pale in others.. losteadi therefore, .^f the ireiry 
delicate operation of dipping iA ammonia, (volatile :al- 
l^ali,) it is advisable to give the sil^, after .it has been 
dyed and well washed in tbe river, without beietling^ tWQ 
or three plunges in a vessel tlife^. parts full of water, to 
remove the acid which prevents the blue colour from ap^ 
quiring the red tinge thai is to add to its riphnes^ i\ 
afterwards deepens to the degree required by 4he nsfjre 
contact with the air; and iji; has t>een fuljy aacer.t|iineil 
that it gains by this method, especially when the silk^ 
has been passed through soap subsequently to the cop- 
peras bath, a beauty and solidity superior to those which 
it derives from the treatment with ammonia. 

It may not be amiss to inform here such manufac* 
turers and dyers as may not be acquainted with the cir* 
i V'OL. XXVII. — Second Sreies. Kk cum- 
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cumstaoce, that it is an essential property of the Prussian 
blue colour^ communicated to siik^.to redden and deepen, 
for a fortnight at least, by the mere contact with the air. 
Hence those two changes are produced and completied 
in a perfectly uniform manner till the silk comes to be 
wound, that is, tilj the twist presents all its surfaces to 
the oxydating action of the aerial fluid ; and not till then 
is it found to have acquired all the development and all 
the richness of which it is susceptible. 
' There cannot be any doubt, that by means of the de* 
tails into which I have here entered concerning the cor- 
reotions and additions, which operations performed on a 
lirrge scale have enabled me, to make in my process for 
dyeing silk of a Prussian blue— there cannot be any 
doubt, I say, that this process will be found to ansvrer 
completely by all the dyers who will give it a fair trial, 
since it is a fact> that there is not a single establishment 
atLyons,'St.'Etienne, and Avignon, where it is not prac- 
tised, in the most satisfactory manner, by means of the 
improvements which I have here described." 

By means of this addition the blues obtained with 
prussiate of .iron, otherwise termed Raymond^ blues, are 
.at least as brilliant, and the silk is quite as soft to the 
touch, and as easily wound, as in blues which are pro- 
duced with the sulphuric solution of indigo,, and known 
by the ^name of composition blues ; and they have this ad- 
vantiige over the letter, that they are much more beauti- 
ful, and at the same time more solid. 
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Processes for making Water-colour Green. 
By ikf. Lenormand. 

FVom his Manuel du Fabricant de Vert-de-oris. 

The acetate of crystallised copper is employed in 
painting and for varnishes. These crystals are in great 
request for ,the beauty and -the solidity of the colours 
which they ftirnish. They yield by distillation an acid, 
yyith a very powerful sinell, - called ri^dieal vinegar, which 
19 U9ed by ap6thecArie», * , 

The solution of verdigHs'in acetic acid is used to co- 
lour the parchment employed in binding books/ as well 
as the shagreen with which cases destined to l>old valua- ' 
We objects are covered. - 

W<e' 6hall here give two; processes for preparing* the 
liquid calfed water-colour green, which is so much 
sought after by the desij^ners of geographical map9 and 
geometricians, and the cpjnposiiion of which is very lit- 
tle known, 

^ . . First Process^ 

Take ^qual parts, of cream of tartar and verdigris, both 
well pulverised; mix them completely, place this mix- 
ture upon a sand-bath, gently heated, and leave it for 
the space of seventy-two hours. Then add as much dis- 
tilled water as you have used of cream of tartar, and con- 
tinue to heat gently for six hours. Filter the liquid, and 
to prevent it from sinking into the paper, add a sufficient 
quantity of the. u hitest guuf arabic, and you will then 
have a most beautifbl and excellent green for washing 
plans. 

' This . colour is unalterable, and will ki^p in small bot- 
tles for anj length of time; but, for the great facility of 
carriage; yoa may fill small saucers with it, and leave it ^ 
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to evaporate, eithe^r spontaneously or od the hob of a 
stove, taking care to replenish the saucers a» the liquid . 
diminishes. By this a^ethod you obtain this beautiful 
colour in a solid-fortnu . ] 

Second Procesf. */ 

^ Tlie colour obtained by this second pfoeesii is fH>t byi. 
far so beautiful ds the preceding : but as draughts^ii' 
have occasion ^or several shades to diverrify tb^ir dfaw«^« 
ingSy we shalliglve the receipt for it. 

Boil for half an hour, in a varnished eartbett pel, two« 
d^CBgmoiraes ofverdigri^v^itb half a litre of water ; stir 
the wbole with a wooden spatula, and add one deca- 
giraiDtnC'Of • cream of .tartar* Lei^ it boil* a quarter of anr^ 
hour longer, and then strain through a rag. Set the it^ 
quid again oii the fire, and let it bdil tilt it has diminished 
otoe-tbird. Add, as above, s6me of the* whitest -gtiQK' 
i^rabic. . - 

' This colour may be obtained in a solid form by re- 
ducing as above directed* A few drops of water po«-vell' 
into a saucer will dilute a sufficient quantity for use^at 
one tioie. • * 

Infringement of Patait Right. "^^ ' 
Court of XA^^^cerjf^ JuguU tO, iai,5, . i 

' George, v. BteAuMONT, Wackerback, and ' 

Martineau. 

T- ' '.'*".'.,• » 

HIS was an appliijation for an order to diaspive an;, 
injunction, which had been obtained to restrain the plain-; 
tlif from using a certain i^ethod^^f refining sugar, by 
whicb it had been alleged. the pated^ rigkls.of' tbede-'; 
fepdaats wene infringed. . > 



' Ik ftppeared Ihdit a patent^procoFedby a Mn CoMt^ot^,^ 
-far refiding sugar by the means 6f wood or otbcr ve^ 
getabk charcoal^ had beea purchased b^r Messi-s; Qean- 
aiont and Wackerbaek^ t^at another patent had been^ 
sobsequently obtained by Mr. Martineaa f^ for efFeotkig' 
the same purpose by means of aninial charcoa)> tha<>i8>' 
diareotal produced from th^. burning of bones- or othef 
aninpai subsiances ; and that these 4drend<antS 'ha4' finally' 
agceed, for their mutual int^ests, to unite tb«h: jiateiytsv 
It bad been set forth/ as the grMnd of the injunction/' 
tftat Mr.. George, pretendnkg* to treat with the preset 
defendanu about the purchase of a^license froai th^- for' 
practising their mode of refining sugar, bi|d watched th^ 
jprocess: ia their manufactiiring houses, and afterwards^' 
without licence, put it in practiee for his own advltnt^ge^^ 
and to the manifest injury of their pateot rights. 

Mr. Beil, who opened the case fpr the plaintiilF, eon^*- 
teaded tliat the patents themselves ^ere not good> '(hie' 
process of refining by means of charcoal beings no new* 
invention, but had been particularly described in The* 
Repertory of Arts,^ published in February, 16IS, lonfg^ 
anterior t<i the date of either of the patents^ and' bad' 
been practised by himself three months before the eajrlier^ 
of the patents^ as had been testified by the affidavits: ol^J 
bis two. sons and four labourers. Under such ctrcumi-i 
stances tbejearned Counsel hoped bis Lordship wouM"^ 
dissplve the injunction. 

Sir Samuel Ronliilly, for the defendants,^ denied tbet 
doctrine advanced by Mr. Bell, relative to the distribu^i 
tion of licenses, as not being implied in the meaning of? 
tbe &tatules referred to, Tbe practice, on^the'oxher hand, r 
Was fully justified by asaget '&nd by the very, words of i 

See W patent in this work, irot. XXf. " 
' f PtiMtsbediifif tbit^unilbef^. • / . . i 

^ ' . . the 
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th^ paleDt jUelf. .As to the defence set up by Mr. George, 
that he had collected his knowledge from the essay in the 

Repertory of Arts/' it' was very strange that he should 
have suffered two years to elapse before be made any use 
of it. But, by his own account, the experiments which 
be had made with charcoal in the refinement of sugar 
were abortive until he had improved his practice, not by 
*'The Repertory," but .by meians of what he was per- 
' qiitted to see in the manufactories of the defendants^ wkile 
be was pretending to negociate with thepi for a license. 

Mr. Hart, on the same side, observed, that Mr. George 
did not deny that he had been infringing on the patenu, 
contending only, that the saa>e materials had been used 
for the same purpose before ; but, as to his having acquired 
his knowledge from the source suggested, the plea was 
absurd, aud iniconsiitent with his own testimony. -In 
November 1814, it was plain, by his correspondence 
with Mr. Hudson, that he had no such knbwledge. In 
consequence of what that genlleman had imparted to 
him, he says, in a letter to Mr. Hudson, .that he had tried 
the experiment of refining by charcoal, but failed. He 
then observes, that the failure might be owing to his 
using lime«»water ' instead of pure water. It was strange 
that he could be thus ignorant of a process with which Ire 
professes himself to have been before familiar. Mr. Hud- 
son, in his-reply, omitted any notice of what had been said 
as to the cause of failure, but warned Mr. George not to 
infringe on the patents. As^ to what had been said on 
the subject of chai:coal in " The Repertory," it referred 
not to the clarification of sugar, but to the qualifying of 
acids; and, with respect to the originality of the inven- 
tion, it was not necessary that every part of a new and 
useful invention should be such as had never existed be- 
fore; a knife was necessary to shear cloth, but a knife 

- ^ might 
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might be contrived of a new form and construction, 
which would do the work much better than a common 
knife, and might on that account (entitle the contriver to 
the rights of a patentee. It was not the principle, but the 
application of the principle, that mmt be new. 

Mr. Leach, on the same side, referred to a former 
case, in which his Lordship had laid it down as a rule, 
that the novelty which was required in*the title to a pla- 
ten t lay in the new and meful application of a principle, 
ivhether the principle itself was then first advanced or 
not. It was -plain, that in May, when Mr. George was 
negociating about a license, he was quite ignorant of the 
process and principle, and so expressed himself to Mr. 
Wackerback and others, to whom he mentioned his sur- 
prijse and astonishment at the effects which they allowed 
him to witness. His taking advantage of wWt he had 
thus been permitted .to see under the pretext of taking 
up a license, was a gross fraud. 

The Lord Chancellor had generally been of opinion, 
that ^paten tees were rather hardly dealt by, though he 
knew there were some sound opinions at variance with 
his own in that respect. It was impossible for him to for- 
get the argumeiixs which on a former occasion had been 
used by Mr. Leach and Mr. Hart, arguments not exactly 
conspnant to those they had used to-day. He should, 
however, dismiss that impression from his mind, and ap- 
ply his judgment, as well as he was able, to the plain 
facts delivered to the Court, and by no means urge the 
rights of patents beyond their lawful limits. The patents 
might be right, or they might be partly right and partly 
wrong. They might give too extensive an authority to 
the holders. They might empower their possessors to in* 
terfere with the fair and proper U6e of materials belong- 
ing to their trade, and to say, We are armed with the 

law 



^4i«6 iHfrmgemetfiofPitientRighU 

lawajgaiofit you, au^i yon ina»t 'iiot use tbo^e juat^riikls 
<^nIe«8you eau isbew us that our patents are good for ]lf>- 
,thli^/' Great inconveoieoce to his Maj^aty's subjects 
jDUftt Brue from the imperfect nature or doubtful inter- 
pretation of tb^ rights of patentees. A new jmetbdcl of 
jmprovLog a machine might be deviled, and a patent ob- 
tained for it : }^ul that would be no obstructiop to the use 
.of the old one. The main and the first question was, 
'srheiher the fkaiepM were good or mt, and the best mode 
•of determining that would be to proceed b; iaw, :for k 
•wa^ .onjy in a few. special 0Bi»e^ that that Court cotild pror 
<periy enter on. such subject!. The patents must be pro** 
tflcted imtil they were found to be bad. The affidavit 
ihe plaiutHF states, that be had beea irt the ptraclioe 
IKoceeding by the {process nanaed in the pah^ three 
mopths before the date of the patent. He was by no 
«ieaus preparjed or 4nclined to justify, the mode by whidi 
the plaintiff appeared to have acquired information wfatJe 
be 8eiteed , to be looking for a license fi^rn the <defehd- 
aat^y yet having got bis knowledge^ evea by such cxt 
Oeptiopable means, it would be difficult to pievent hini 
frqpi using it. The question simply was, whether the 
<pat^pt|s wiere good or not, and that was plainly a question 
•c^f: law. If they ishould be determined good, daAmges 
mighi: he .recovered to tlie extent of their violafciona imq« 
only by the patenteea, but by the persons who had /ob4 
^jined licenses fnom them. What he sbovM recommend 
would bej to take the question into aCoiirt of Law» and 
in thie meno tijoe ho would order that ah aoooont befcopl 
l^y the ploinliffof the nnmber of , pans which be employed^ 
#nd of the ^iMNut^ ^'^iig^ produced by the new node 
-of refinement* . : 
. After sokM obaertatians iiroai the difieie«t CouDsely the: 

io|000|h04.WA«dilMOl^. . 
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Spedfication of the PaUnt granted 4o John (Francis 
Wyatt, tate of FumvoaVs Inn, Engineer; for new 
kinds of Bricks or Blocks, one of which is particularlg 
adapted for the Fronts of Houses and other Buildings, 
'gitnng to them the Jppearance of Stone ; another 4s ap^ 
pllcdble'to a new Method of bonding Brickwofik; aiso u 
new kind of Blocks or Slabs for paving Floors, and facing 
or lining Walls instead of Jshlar^ which will resetnMe 
Marble or Stone, and which may 'he applied ^io Steps, 
Stairs, and other Parts of Buildings. ^ 

Dated February 15, 1815. 

nPo.&U to. whooi these presents . shalUcoioey ]S^* 
Now KHOW.i^Ey that in compliance, with. Uie said^pEQ- 
▼isoy I the said John Erancis Wyatt do ben^by/doaUfe 
that tbe aatujte of my said .invention, , and; the . mADQ^r in 
irJniohi the same is to be performed,, is:descri^f^ii. af9/f<9l- 
Jows; that. is to say: I prepare thin pieces, . pl^t^s, gt 
,alabs. of stone, of sizes to iic the sides and ends of tl]ie 
bjricks,or blocks, ornaa^ses or lumps, tQ be 

in ithe fronts 6f buildiogs. These pieces,' plates, or slabs, 
beitig previously cleaned and wetted, are then placed in 
moulds; and Parker's cement,. or syhat is. mcure commpnly 
;VoL. XXVII. — Second Series. L 1 k^own 
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known by the name of Roman cement, or any other pro- 
per cement, in a fit state of moisture, is laid upon them, 
and which is to remain till the cement be sufficiently in- 
durated and united to the stone ; or the cement may first 
be put into the moulds, and the pieces, plates, or slabs 
of stone laid upon it, and remain til) the cement be suf- 
ficiently indurated and united to the stone. They are 
then to be taken out of the moulds, and piled up or 
placed in a proper situation for drying ; the longer they 
are exposed to the atmosphere, the harder they will be- 
come; and in a few months, or a shorter period, they 
will be hard enough for use, without the application of 
artificial heat. The piece^i plates, or slabs of stone, need 
hot be more than half an inch thick, but may ^e thicker 
or thinner, according to the discretion of those interested 
in the work. The quality of the stqne to be used for the 
pieces, plates, or slabs, is best if soniewhat bibulpus or 
porous ; and^ for this reason I prefer Batl^ $tone, but 
Portland or even marble may b^ appliefl if ^he cement be 
such as will cphere to the stpne pf marblie. Although I 
recommend, for the purpose? of this invention, the ce- 
ment prepared accordiog to Janies Parker'9 patent, dated 
one thousand seven hundred and ninety-siX| yet other 
cement possessing the property of becoming so indu* 
rated in a short space of time, is proper for the purpose. 
It is not necessary to usfi Parker's or any other cement 
without the admixture of any other materials; on the 
contrary, it will be advantageou? iq many cases to mix 
with it clean rough sand, $mail gravel, fragments of 
bricks, flint stones, shingle, scoria of iron, copper slag, 
and other such materials; taking care that the propor* 
tion of Parker's, or other proper cement, be sufficient to 
make a strong union with the pieces, plates, or slabs of 
stone or marble, and the other materials. 

The 
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The moulds I use in making these bricks or blocks, 
or masses or lumps, I do not consider as a part of 
the invention: those used in making bricks in the 
common way will answer the purpose, only the bricks 
or blocks, or masses or lumps, must remain longer in 
them to become indurated than is used in the com- 
mon way of brick-making. 

For bonding brickwork I make protuberances on the 
upper side of each brick or block, or mass or lump, so 
that such protuberances shall nearly fit or fill the hollow 
left in the under part of the brick or block, or mass or 
lump, on which it is to rest : and when walls are to be 
built exceeding nine inches in thickness, I build two thin 
walls, either brick on edge, or otherwise parallel to each 
other, and fill up the intermediate space with a com- 
position of cement, sand, rubble, or such like materials, 
thereby connecting and bonding the two walls together, 
as represented in the section of the wall, Fig. 1. 

For facing or lining walls, only the inner wall may be 
built "with bricks or blocks, or masses or lumps, and the 
outside or external one may be of real or artificial stone, 
as represented at A A, in the section Fig. 2. 




Paving blocks or slabs are made in the same man- 
ner as the faced bricks or blocks, or masses or lumps, 
either by laying the thin pieces^ plates, or slabs of stone 
or marble, at the bottom of the mould, and applying the 

LI 2 cement 
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c<smeQt ot coQ^pdsition upon tfa^m in a proper state of 
iboislure* or by puttidg the eetn^nt or composition into 
the mould'fifst, add placing the stone or marble np6n it, 

. and left till sofficicntly indurated before taken out. These 
blocks or slabs may be either entirely or partially fabed 
with bibulous stone, or even marble, and when partially 
faced they may be laid in ornamental figures; or the 
stone may be first laid ; or the blocks or slabs separately 
shaped and prepar^^d, and the design engraved upon 
the surfaces, and undercut, and the ceihent trowelled into 
thos^e parts^ or the stotre parts of the pavement may be 
laid in their intended situations on the floor, witH suffi- 
cient cement underneath to raise them all to a level sar- 

. &ce, and the spaces between them afterwards filled up 
with cement to the surface of the stone: and when suf- 
ficiently indurated, rubbed down to a smooth sbrface 
by any of the usual methods. The steps or stairs aire 
made in the same manner as the bricks or blocks, or 
masses or lumps. 

In witness whereof, &c. 

Observations by the Patentee. 

That valuable property which the Roman cement is 
known to possess, of becoming in a short time as hard as 
stone, points out its peculiar eligibility for the employ- 
ment of it ii^ buildings, and by combining it with othet 
durable materials, in the form of bricks, and laying them 
in the said cement instead of common mortar, a building 
may be thereby rendered literally a stone edifice ; for the 
cement' (when 'deprived of its water with which H is 
mixed to render it pTft»tie, which is the case after a short 
exposure to the atmosphere) does actually become stone. 
By their being made without artificial beat tbey retain 

the 
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the exact form of the moulds in which they are made^ so 
that accuracy is preserved in laying them without much 
trouble, and much less cement or mortar is required than 
with any other kind of bricks. 

Pointing is not necessary either for use or beauty; and 
as water cannot penetrate them, they are an effectual 
preventive of damp walls. When laid in putty or fine 
mortar, of which but little is required, they make excel- 
lent work, the joints being hardly perceptible. 

The' expense of a front of these bricks will not be 
ttore than one of fine malm stocks when pointed, as in 
consequence of their uniformity In size and shape they 
will be laid in much less time than any other kind of 
bricks. Closers and arches * will be furnished at prices 
proportioned to the rest, so that no loss is occasioned by 
waste in cutting, which in other bricks is considerable. 

The other parts of my invention, described in the spe* 
cificati6n\ I have not practised to much extent ; but in a 
short time I hope to furnish the Editor with the result. 

Orders are executed by Messrs. James Grellier and Co. 
Old Swan, London Bridge, where specimens may be had, 
and references given to buildings which are now carry- 
ing up ^'ith the Roman bricks. 

* Tlie mode I hmwt adopted |o pnt in camber and other arches 
differs from the osaal way. lottead of catting each arch-brick (or 
vouBioir), and building the left hand skewback, and then, after the 
arch is put in, work the other skewback up to it, I build both skew- 
backs or abutmentsy and support a piece or pieces of stone cut so as 
to form the soffit and face of the arch, (about an inch in thickness,) 
and then turn a hand of brick-work, bedded in cement ofk the inside, 
and afterwards make saw carfs on the front and soffit of the stone, 
to represent the radial lines of etch vauuair. 
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Specification of the Patent granted Thomas Baoot, of 
Birmingham, in the County of Warwick, Surveyor; for 
a Method and Machine for pamng Boats, Barges, and 
other Vessels, from a higher to a lower Level, and the 
contrary, without Loss of Water, 

Dated April 4, 1815. 
With a Plate. 

1^0 all to whom these presents shall come, &c. 
Now KNOW YE, that in compliance with the. said prOf 
viso, I the said Thomas Bagot do hereby declare the na- 
ture of my said invention, and the manner in which the 
same is performed, is described in the drawings and spe- 
cification in these presents contained; that is to say: 
Let U (Plate IX.) in the plan represent the upper level 
of a canal, and L the lower level thereof, and let A AAA 
in the plan and section represent the walls of a lock or 
locks, connecting in the usual manner by means of sluice- 
gates uu and // in the plan, U the upper ai^d L the lower 
levels of the said canal, and let B B B in the plan and 
section represent the walls of a reservoir, which I deno- 
minate the forcing chamber. The walls of such lock or 
locks and reservoir being supposed to be built in a firm 
and durable manner, of brick, stone, or other proper ma- 
terials or combination, of materials capable of contain- 
ing water without leakage, and of sufficient strength to 
resist the utmost hydrostatic pressure that' may at any 
time be exerted upon them and let the reservoir, which 
I call the forcing chamber, communicate at the bottom 
or the lower part thereof with the lower level of the said 
canal by a conduit or conduits marked C in the plan, 
furnished with a valve or set of valves vvv in the plan, 
opening inwards into the said forcing chamber ; and let 

there 
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cation between the lower part of the said forcing cham- 
ber and the lock or locks ; such conduit or conduits be- 
ing furnished with a valve or valves, as shewn at a in tbe 
flection, opening inwards into the said lock or locks, and 
with a paddle or paddles at b b, next the said reservoir 
or forcing chamber, to cut off the communication be* 
tween the forcing chamber and either lock as may be re- 
quired. Let pp pp denote paddles in //, the lolver gates 
of each lock, as shewp in tbe plan, which paddles being 
drawn, open a communication between each lock and 
the lower level of the said canal, and by drawing such 
paddle or paddles the lock or locks are emptied of water* 
W denotes a wier, to carry off any surplus or waste wa- 
ter by c c c c c, a culver or culvers from U, the upper level 
of the said canal, to L the lower level thereof, and to 
equalize tbe depth of water in the different ponds or le- 
vels of the Haid canal. 

fff f denote foot bridges, firmly fixed and attached to 
the upper and lower gates of the locks ; which bridges 
form a communication between the locks and the tow- 
ing-paths, or opposite sides of the said canal, as may be 
required. And let the doited quadrantal arcs and arrows 
shew the direction in which titi tbe nppfr, and// the 
lower, gates of the said locks open. 

In addition to the above, let there be a vessel con- 
structed and made buoyant, which I denominate an eva-» 
cator,of such dimensions as just to float in the said forcing 
chamber without touching tbe sides thereof; which eva- 
cator may be formed of iron, wood, or any other proper 
material, or combination of materials, capable of being 
made water-tight; and let such evacator be furnished 
with a valve or valves to regulate the weight with which 
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it raay be loaded^ by suflSering a qiiaalityiof l^ater to 
flour into it equal to the degree of baoyaucy wbieh it 
may be'reqaiiied to possess; and let such evaca tor be 
furDished with a man hde or holes, similar io the boUer 
of a steam^nginey. to enable the internal part .to be at 
any time iiuspected if found necessary. 

Kow^ as there is a regular communication between the 
.lower level of the canal and the lock or ioekti .and be- 
•twe^ /such lower level of the canal and the forciogioham- 
'ber> and likewise betveen the forcing chamber and lock 
or locks through the respective conduits^ as shewn .by 
itbe jdirectioo of the arrows, except when such commu- 
(iiieation shall be cut off, either by the paddies betiveen 
the. forcing' chamber and locks being' let down, or by tbe 
-action of the valves, jm hereafter mepttbned ; it ifoilows, 
that .die /water in the lower level of the .caoal» in the 
.forcing itbaniber and Jocks, will each have oae common 
Jevel, and from v^faich.levell intend to derive the wnter 
I may require to pass any boat, .barge^ or other vffae), 
lasiby the following examples will clearly appear. 

Suppose it were required to pass, two boats, baij^es, or 
.x>ther vessels, from the lower . pomd or levelX of. tbe ca- 
nal into the upper one U at one time. I syppose the 
boats, barges^ or other vessels, are floated into ,the re- 
•flpeetive looks tlesignated by the Italic letters ^;aiid.£, 
the lower gates / /shut, and the paddJes pp.pp in eaqh 
of the lower gates let down or closed. The communica- 
tion is now cut off between each . lock |iad the low^er. level 
of the canal, except through the conduits C and -b ^^ i » » a, 
b ■ ' » fl. Now, supposing a procure to- bc'exerted-ion 
the upper surface of the evacator which. doais in the 
forcing chamber sufficient to overcome the buoyancy 
thereof, the evacator will sink in the forcing, chamber, 
and thereby displace a bulk of water equal to the cubreal 

content 



ectotieDt of tbeipari initmcraed by preaslice. XtauDCsi 
diately ofr siich pressure being aplptied, the vaWe or mlvfi 
(conibecftkig by means of the covdoit or condmis O 
the forcing chamber with the lower level of the canal) 
dosie; and tbo^e'shfewn 'at a a of^oing inwards into each 
kicktyopen ; sod the water in the foi'cing chamber by snch 
dtipres^iqn and force is. driven * out of the I'eservoir or 
forcing chambefr jnto each lock;. 

The w^t«r in the forcing cbamber being, by the down^ 
ward pcesture of the etacbtor, forced into each loekv ii 
noWeobsiderably below the line of level of l!he lower 
poad of tibe canal^ and the pressure npon the evaoator in 
^be forcing V:faamber beihg remov«U, the water ittiniedi* 
a^ely, bj iu Hydrostatic pressUre, o^ens tfte v^iv^s 
and fusbefe tbro'ngh the conduit in the direetim bf 
the arro^Si into the forcing chatibbe^, to restoi% it to tbft 
level of tlie. lower pond of the cAnal. The pressure being 
Slgain exei'ted upon the evacator, the water is 
driven intb (he locks by the valves vvv dosing; itnd 
those of a A opening, by the pressure of the d6lui9n tiif 
water upon them ; and the forcing chamber being, or 
supposed here, of equal surface or area with ^ach look^ 
and the lock having seven feet rise ; if the evaeatdr be 
iilade to sfnk ih the forcing chamber at dach depression 
^Wb feet arid fotir inches, or a littlie more, both locks will 

* Although I here use tHe Utm dtteeWj tlife ^ater tenlly Mh^ lb 
eienieqnciice of Hk hydrodstlc feies^ ot preisofe. ioitt al Che prei- 
«nre is exerted oiiihe evak!dter,>it disphUrei A c^rtomn of #ttter <eqa^ 
to tbb cobkal ibiiteat of the {lart immerted by ladt pretfibre, wi b^ 
fore itaa^, ksd bcii^io Ois|iiaced, aporlioD tff the water rfi^ 

ihe fidbtof tU^ evocator so itimerMd, aad atts by thb foltowibg 
Jaw of bfdroalatia : That a cblumtl df wat^r, however ginall ia iU 
lateral dtitieaBiont, will balance or equipoise a coldma of water, 
however iarge, if tbcnhe be a dAnnioitficatioD formed bet#eeD thdtfn* 
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then be filled by six depressions of the evacator^ and the 
upper gates of the locl^s being now opened, the boats, 
barges, or other vessels float out of eaich lock into the 
upper pond or level of the canal *. 

Now the water in each lock A and B being raised to 
the upper level U of the canal, supposing there was only 
one boat, barge, or other vessel ready to descend to the 
Jower level of the canal, which boat, barge, or other 
vessel (no matter whether empty or loaded) I will suppose 
floated into the lock A, and the upper gate being 
closed, the paddles in the lower gate of the lock be- 
ing drawn, the communication is now opened between 
the water in the Jock and the lower, level of the canal ^ 
the water in the lock A subsides, and the boat, barge, or 
other vessel, upon , the lower gate of the lock being 
opened, floats into the lower level L of the canal f. 

We now find the lock A empty, (as it is called,) or 
upon the same level with the lower pond of the canul, 
and the lock B full, or upon the same level with the up^ 
per pond of canal. 

* By this example two boats, ^c. are shewn to be capable of be* 
iog raised from the lower level of the canal to the upper one at the 
Mine time without any expense or loss of water whatever, such wa- 
ter being shewn to be entirely supplied from the lower level of the 
canal, but which, by the present mode of pasiinc^ boats, &c. wooW 
have required an expenditure of upwards^ of two hundred tons of 
water to have eflfected the performance thereof. 

i Here we find the water which had been in the former example 
taken from the lower level of the canal to fill this lock, is nowie* 
stored to the former level of the canal again i and that a boat, &c. 
has been raised from the lower. level of the canal to the upper, and 
another passed from the upper level of the canal to the lower level 
thereof, without any. loss of water whatever, although, according to 
the present practice, it would have required an expenditure of up- 
wards of tmo hundred tons of water to have effixted the same, 

N. B. These two notes are not la the specificatiqu. 

Now 
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Now let ua suppose a boat^ barge^ or other vessel, in 
the lower pond of the canal, is required to be raised to 
the upper le^el thereof ; and that a boat, barge, or other 
vessel in the upper pond of canal is wanted to be passed 
to the lower level thereof at the same time. In the first 
place let fall the paddles at b 6, at the end of the conduits, 
connecting the lock B with the forcing chamber. The 
communication between th^ forcing chamber and the 
lock jB beings now cut off, draw the paddles ppia the 
lower lock gates of the lock B, and the boat, barge, or 
other vessel in .that lock will be depressed to the lower 
level of the canal. Then apply the depressing force to 
the evacator, and the water that is in the forcing cham- 
ber will immediately rush through the conduits b ^ a, 

b ►fl, into the lock A, and raise the water, and the 

boat, barge, or other vessel therein. And the evacator 
at each , depression thereof sinking two feet and four 
inches, or a little more, at three such depressions, the 
boat, barge, or other vessel is raised to the upper level of 
the <:anal, and floats thereout on the upper gate u, of the 
lock A being opened ; at the same time that the boat, 
barge, or other vessel in the lock B being depressed to 
the lower level of the catial floats into the lower pond of 
the canal, on the lower gate / of the lock B being opened. 
And by this means an alteroate trade, to. any practicable 
extent, niay be carried on without the loss of any water 
whatever; reducing the supply necessary for inland navi- 
gation, merely to the evaporation from the surface, and 
the leakage attendant upon canals in general. 

And 1 hereby declare, that, for the purpose of giving a 
motive force to, and effecting the depression of, rhe eva- 
cator in the forcing chamber, I employ the power of the 
hydrostatic press, for which the late Mr. Bramah ob* 

M m £ tained 
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tained a patent ; but, instead of using the said {)res& in 
the maitner described in his specification^ I a]ter and re* 
verse Ihe action thereof^ by inverting the large cylinder 
of the pressy and making the piston thereof te act doMW 
trards^ or in the direction of gravity, instead of acting 
upwards, as therein described. And, for effecting tfaif 
purpose, I cause a strong framing of iron, or other me^ . 
tal> or any other durable substance, of sufficient strength 
to resist the utmost stress that the press may be required 
at any time to exert on the evacator, to be firmly fixed- in 
the walls of such forcing chamber. To the transverse 
part of which framing f affix, in a firm, and durable man« 
ner, arid in an inverted position, the large cylinder of 
the hydrostatic press, in which the piston which depresses 
the, evacator slides, and which cylinder haviiig a com* 
munication with a small forcing pump or pumps, by irt'^ 
jecting water or other fluid into the large cylinder, gives 
motion to the piston thereof, and thereby effects the de-- 
pression of the evacator in the forcing chamber ; andithe 
pressure of the forcing pump being removed by opening 
lbe>discharging valve, or in any other way, the water in 
the lower pond of the canal raises the evacator, and with 
it the piston of the large cylinder, to its former situation 
and level, and the operation may be again repeated, as 
hereinbefore described. 

And, for the purpose of giving quickness to the ope- 
rations thereof, I apply thereto in some cases two or 
more small forcing pumps, worked by one or more le- 
vers, as may be thought necessary, which additional 
pump or pumps will give such celerity to the motion of 
the evacator in the forcing chamber that the water in the 
lock may be raised with much more speed than it is at 
present done in the best constructed locks ; which hydro- 
static 
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iitatic press^as altered and applied by me to the porposes 
herein stated and set fortbi I denominate and call the 
depressor. 

In the present construction of io'cks th^e are conduits 
built in the walU thereof^ connecting the upper level of 
the canal with the inside of the lock ; and in many in- 
stances conduits are built connecting the inside of the 
lock with the lower level of the canal with paddles 
adapted thereto, to cut off the communication between 
the ponds of the canal and lock, as m.ay be required. 

The improvement which I propose to make thereon, 
ifr to simpKfy the lock, by constructing the walls thereof 
of sofid masonry, except in those places where commu- 
nications are to be made with the forcing chamber, as 
before specified, thereby increasing the strength and du- 
rability of the lock, and lessening the expense of erect- 
ing them, and keeping them afterwards in repair. 

Another improvement I. propose is, to hang the lodk 
gates on the opposite or off side of the lock, as shewn in 
the plan, and directly contrary to the position they are 
at present placed in, by which means the towing-paths 
are kept open, and free from obstructions. Greater faci- 
lity is given to the passing of horses, 8cc. in hauling the 
boats, barges, or other vessels. The levers, or arms of 
the lock gates, may be made of greater length, so as to 
act as a more perfect equipoise thereto; and being out of 
the way of the haulers and towing ropes, become less 
liable to injury from the friction thereof, and will be 
more durable. 

And I do farther declare, that I adapt such part of my 
foregoing improvements as regards the saving of water 
to locks on the present construction, by causing a per- 
foration or opening to be made4n th^ wall or other part 

of 



^70 Patent for a Method of passing Vesseb 

of such locks, and thereby formiDg a communicatioQ or 
communications with a forcing chamber to be added 
thereto, which forcing chamber must in all cases have a 
communicationj as before described, with the lower level 
of the canal. And in case of its being a single, lock^ 
adapting the valves only to the inside of the forcing 
chamber and of the lock, for reasons which are hereafter 
mentioned ; so ihat the lock may then be used either 
with or without the improvement at any time as ma^ be 
thought necessary. 

And although in the drawings and specification herein 
contained I have given the principles and plan of opera- 
tion as applied to two locks, or- what is generally termed 
a double lock, y^t the same principle and mode of ope- 
ration may be equally applied to a single lock, though in 
this case the paddles, as described and shewn at the ex- 
tremity, b b, of the conduits b ^ a, b — a, in the 

plan and section, will not be necessary, they being only 
useful^ when the principles developed in this specifitation 
are applied to the compound operation of two locks, or 
what is generally termed a double lock. 
. And I hereby declare, that the principles and machine 
here set forth and describe^ may be adapted to canals 
and sluices of all descriptions, and varied in all degrees 
of magnitude, so as to pass or raise vessels from a lower 
to a higher level, and the contrary, with the greatest 
possible celerity, from one ton to one thousand tons bur- 
then apd upwards* 

And although in the drawings accompanying this spe- 
cification I have described the forcing chamber as having 
an equal area with each lock, and as being rectangular^ 
yet the form and dimensions thereof may be varied at 
pleasure. 

And 
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And although I have not mentioned of what mateFials 
the conduits are to be constructed^ yet I consider they^ 
may be formed of masonry, or may be made of cast iron, 
wUh valves fitted to the ends thereof, or in any other 
way that may be deemed most effectual for the purposes 
intended. 

And although I h^ve descriljed the operations of ef- 
fecting the elevation.of the boat, barge, or other vessel in 
the . lock, by the depression of the evacator, yet it will 
be immediately seen, that the same may be performed 
by loading the evacator with water, so as to have a pre- 
ponderance therein, and balancing the weight thereof, by 
an equipoise or counter -weight, and giving motion thereto, 
by racks, pullies, wheels, and pinions, or other well-known 
mechanical contrivances; or effecting the same by ma^ 
king the power of the hydrostatic press act upwards upon 
the evacator. But though I mention these different modes 
t>f construction to prevent any evasion of the principles 
of my said invention, or any part thereof, yet I consider 
th^ mode I have laid do^n in this my specification as the 
best adapted to effect the purposes wanting, in the most 
effectual, cheap, and expeditious manner. 

In witnesis whereof, &c. 

Observations by the Patentee. 

According to the construction of the above lock, inde- 
pendent of the saving of water, every advantage is gained, 
in the most simple, effectual, and rational manner. The 
towing-paths, instead of being obstructed, as they are at 
present, by the arms of the lock gates and paddle posts, 
are entirely clear for the passage of horses, tec. and no 
obstructioh whatever is presented to the action of the 
haulers and towing ropes ; and the locks themselves not 

having 
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baving aoy boDduits in the walls thei'^^f^ are siaiplified 
ID their structure, are erected at Ibss expense than i^e 
pfesent locks, and will be more durable^ and freer fran 
leakage. 

In addition to the above, the following are enumerated 
as some of the advantages to be derived from the use of 
these patent locks. ^ 

1st. The use of the apparatus, which is exU-emdy sim^ 
phi wiH be readily comprehended by persons of the most 
Ordinary capacity, nor is it liable to be out of repair> or 
easily deranged. 

fid. Boats may be passed in less time than they caa by 
locks on the present construction* 

Sd. The whole of the water, which is at present lost 
td the upper levels of canals, and which is shewn, to be 
upwards of oee hundred tons for every boat passing 
tbi-ough the locks, is saved, and the boats, &c% are passed 
without any expense of water whatever. 

4th. Should it at any time faappen that moi'e water is 
raised into the lock than the upper level of the canal re* 
« quires, no injury can be sustained thereby ; for tbe only 
eifect will be, that the upper gate of the lock will be 
floated open, and the extra quantity of water which may 
be raised, will immediately pass by the weir into the 
lower pond of the canal again, from which it had been 
taken. 

5th. It will enable companies using this improvement 
to supply the upper levels of their canals with water with- 
out any expense in raising the same. 

6th. It will render the expense of making reservoirs for 
the supplying canals with water unnecessary. 

7th. In cases where the upper levels of canals cannot 
be supplied from reservoirs or feeders ; it renders the 
greeting of steam-engines, and the expense of working 

them. 
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them, and of keeping them in repair, unnecessary, and 
supplies their place without any additional expense. 

It will secure to mill owners their full supply of water, 
thereby rendering any compensation to them unneces- 
sary. 

It will enable the advantages of inland navigation to 
be extended to places where, from local circumstances, 
and the increased difficulty and expense of supplying the 
upper levels with water, it is at present impracticable. 
And, 

Lastly. It will render inland navigation more certain 
and expeditious; for, allowing there to be a sufficiency 
of water in the lower levels of canals, all the boats pass- 
ing upwards through the locks, bring their supply of wa- 
ter with them, and the upper levels will at all times be 
supplied with water from the lower levels, instead of the 
lower levels taking all the water from the upper levels, 
as is the case at present. By this means the quantity of 
water necessary for the supply of inland navigation will 
be reduced merely to a sufficiency for supplying the eva- 
poration from the surface, and the leakage attendant 
upon canals in general. 

Such are the advantages which are now clearly and 
rationally laid down by this improved systen) of lockage, 
and which are now submitted by the Patentee %o the at- 
tention of Proprietors of Canals, Civil Engineers, and 
others interested in the improvement of inland canal 
navigation, for their consideration and adoption. 
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Specification of the Patent grantedto i kUES Thomson, of 
Primrose Hilly near Clithero, in the County of Lancas- 
ter , Calico Printer; for certain Improvements in the 
Process of printing Cloth made of Cotton or Linen, or 
both. Dated February 4, 1815. 

T^O all to whom these presents shall come, &c. 
Now KNOW YE^ that in pursuance of, and in compli- 
ance witii, the said recited proviso, I the said James 
Thomson do hereby declare that the nature of my said 
invention, and the manner in which the same is to be 
performed, is as hereinafter mentioned. 

The ordinary practice of calico printers is to apply, 
with the 'block or pencil, what are termed after-colours 
to certain spaces, originally left in their patterns, and in- 
tended to receive the said after-colours, or to certain 
spaces on the cloth, from which parts of the original pat- 
tern have been discharged, in order to admit, by a sub- 
sequent operation^ the application of the said after- 
colours. Now the object of my invention is, by one ap- 
plication of the block, cylinder, roller, plate, pencil, or 
other mode, to remove parts of the original pattern or 
colour from the cloth, and at the same time to deposit a 
metallic oxyd, or earthy base, which shall of itself be a 
colour, or shall serve as a mordant to some colour to be 
produced,^as hereinafter described. 

First, mix or combine with the acid called o^ymuriatic 
acid, (or dephlogisticated acid of sea salt,) and water, the 
alkaline salts of potash or soda, or, which is still better, 
calcareous earth, or quick lime, in such proportion as 
will weaken or suspend the power of the said acid, so 
that it shall not ia such mixed or combined state, of itself, 

f and 
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nDcl without any further operation, be able to rempve, ox 
materially to improve the colours within the moderate 
space of time taken up in the performance of the pro* 
cess. 

Secondly, print, stamp, pencil^ or otherwise apply to 
those parts of the cloth which are intended to be de- 
prived of>ooe colour and to receive another, a solution of 
some earthy or metallic salt ; the acid of which having a 
greater affinity or attraction fur the alkaline salt or earth 
with which the oxymuriatic acid is mixed oi combined 
than that acid its^elf possesses, will disengage ii, and the 
metallic or earthy base of which being deposited in the 
cloth, will either of itself be a colour, or serve as a mor- 
dant to some other colour to to be produced as herein- 
after described. 

Thirdly, after the metallic or earthy solution aforesaid 
has been printed, stamped, pencilled, or btherwise ap- 
plied to the cloth, as before directed, and is sufficiently 
dry, immerse the cloth in the solution of oxymuriatic 
acid; combined with the alkaline salt of potash or soda^ 
or, which 1 greatly prefer, with calcareous earth or lime^ 
when the acid of the metallic or earthy solution which 
has been applied to parts of the cloth,^ will immediately 
seize upon and combine with the alkaline salt or earth 
with which the oxymuriatic acid has been mixed or com- 
bined, and disengage that acid, Which will almost instan- 
taneously deprive of their colour those parts of the cloth 
to which the said earthy or metallic salt has been ap- 
plied. 

Fourthly, wash or otherwise remove the said acids or 
salts by the usual processes, and when the earthy or tne- 
tallic base deposited in the cloth is intended to receive 
another colour,, proceed to raise it by the usual opera*- 
lions of dyeing, as will be further illustrated in the exeriQ* 

N n 12 pies 
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pies hereafter given, of particular applications of tfaris io^ 
vention. The earthy solutioos which I apply to the pam 
intended to be deprived of their colour, and to receive 
another, are the solutions of alumine, or earth of alum, 
in acids; such^for example, as the sulphate of alumme, 
or common alum, the acetate of alumine, or the nitrate 
or muriate of alumine. The metallic solutions which I 
employ are the sulphate of iron or copperas, the nitrate 
or muriate or acetate of iron. The muriate of tin, o? 
nitro-muriate of tin. The sulphate of copper, or blue 
vitriol, or the nitrate, muriate, or acetate of copper. All 
acids that form soluble compounds with the before*named 
metals, or the earth of alum, may be employed ; but those 
only which form tbe most soluble compounds, such, for 
example, as those enumerated above, can be employed 
with advantage. Fot the more full and com|^ete under- 
standing of the principle laid down in the preceding part 
of this specification, I subjoin the follgwing practical il- 
lustration of its application to various kinds^ of work. 
If I desire to have a yellow figure or stripe on the cloth 
upon which a madder red ground or pattern has been 
printed, after having by the ordinary processes of calico 
printing produced the red ground or pattern, I first print, 
stamp, pencil, or otherwise apply to those parts intended 
to be yellow, a strong aluminous mordant, composed of 
.three pounds of sugar of lead and six pounds of alum, 
dissolved in a gallon of water, and thickened with a due 
proportion of calcined starch, in the manner usually 
practised by calico printers. 

Secondly, I prepare a solution of oxymuriate of lime, 
either by dissolving the dry oxymuriate of lime (com- 
monly called bleaclfing powder or bleaching salts) tf> wa- 
ter, or by passing the oxymuriatic acid gas into a vat, 
vessel, or cistern, in which, by agitation or otherwise, I 

keep , 
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keep suspended such quantity of quick lime as will more 
than saturate fully and completely the said oxymuriatic 
acid gas. In either way I obtain a solution of oxymuriate 
of lime with excess of lime. That which I use and pre- 
fer is of the specific gravity one thousand and fifty, and 
I seUum employ it lower than one thousand and thirtj^ 
(water being considered as one thousand). The vat, Ves- 
sel, or cistern, which contains the solution of oxymuriate 
of lime in which I immerse the cloth, may be of any size 
or form best adapted to the purpose or situation. I use 
and prefer vessels of stone, of from six to eight feet 
deep, six to seven feet long, and three and a half to four 
feet broad; but larger or smaller vessels will answer very well. 

Thirdly, when the cloth is ready for immersion, which 
it is as soon as the paste is dry, I hook it on a frame, 
such as is used in dyeing indigo or China blues, com- 
monly called a dipping frame, on which the cloth should 
be so disposed that no two folds can touch each other. 
I then plunge the frame, with the cloth so attached, into 
the vat containing the solution of oxymuriate of lime, 
and keep it gently in motion during the time of immer- 
sion, which rarely need exceed five minutes. The ob- 
ject being to remove the red dye from certain parts 
or places, as soon as that is done the cloth should be 
withdrawn from the solution of the oxymuriate of lime, 
and plunged into or rinsed in cold water, 1 practise and 
approve the aforesaid plan of immersion, but any other 
plan or plans by which the cloth can be exposed a greater 
or less time to the action of the pxymuriate of lime, with- 
out bringing one part of the said cloth into contact with 
another, will answer very well. 

Lastly. After having, as before directed, rinsed or 
washed the cloth in clean water, I free it from all super- 
fluous remains of the different substances employed by 

the 
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the ordinary means of washing, dunging, and cleaning, 
as practised by calico printers ; after which I dye the 
cloth and raise the yellow in the usual way with querci- 
tron bark, or any other yellow dye, 

if instead of yellow it is proposed to have abuflp pattern 
or figure, T add to the aluminous mordant, prepared and 
thickened as above described, one-fourth or one-six tb, 
or some intermediate proportion, of a solution of nitrate 
of iron, and proceed to print and immerse in oxymuriate 
of lime, as in the former case. 

The red dye will be removed as before, and its place 
be occupied by a buff. If the buff be raised in querci- 
tron bark, an olive will be obtained. By printing at se- 
parate times, and on different parts of the cloth, each of 
the above-mentioned mordants, both yellow and olive 
figures on a red ground may be obtained. Similar ef- 
fects, with trifling variations, take place when instead of 
Ted grounds purple or chocctlate grounds are employed ; 
but it must be observed, that these qolours being pro- 
duced from mordants consisting wholly or in part of so- 
lutions of iron, and the ojiyd of that metal not being re- 
moveable by the process detailed in this specification, 
the after-colours produced will be mudiBed more or less 
by the said oxyd of iron. The foregoing examples are 
given for the more full explanation of the said inven- 
tion, and the manner in which the same is to be per- 
formed ; but the invention whereof I claim the sole and 
exclusive use consists In printing, stamping, pencilling, 
or otherwise applying to cloth, previously printed and 
dyed, or dyed any other colour than Turkey red, any 
of the earthy or metallic solutions hereinbefore for that 
purpose directed, and immersing the whole cloth in such 
mixture or combination of oxymuriatic acid and water 
with some of the alkaline salts or earth, as is herein di- 

/ rected 
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reeled for that purpose, so as to remove the colour or 
pattern from the parts so printed, stamped, pencilled, or 
receiving such application, and by the same process fix 
pn such parts either a new colour or a mordant for a nevi^ 
colopr. 

In witness whereof, &c. 



Remarks on the Employment of Oblique Riders, and on 
other Alterations in the Construction of Ships, Being 
the Substance of a Report presented to the Board of Ad-- 
miralty, with additional D'emonstrations and Illustrations. 
JBy Thomas Young, if. D. For. Sec. R. S. 

From the Philosophical Transactions of the 
Royal Society of London. 

1. Introductory Observations. 

TThE advantage derived from the employment of forces 
acting obliquely with respect to each other, in a variety 
of cases which occur in practical mechanics, has been 
demonstratively established by-theoretical writers on the 
subject; and attempts have often been made to extend 
the application of the principle very considerably in the 
art of ship-building ; but hitherto with very little perma- 
nent success. Mr. Seppings's arrangements are in many 
respects either new or newly modified ; and the results of 
their actual employment, in the repair of the Tremendi- 
ous, appear to be sufficiently encouraging to entitle them 
to a careful and impartial investigation, both with re- 
gard to the theory on which they are supposed to be 
founded, and to the facts which may be produced in 
their favour. The question, respecting the best disposi- 
tion of the timbers of a ship, is by no means so easily 
^scussed as may be supposed by those who have consi- 
dered 
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dered the subject but superficially; and if we allowed 
ourselves to be infiueoced by a few hasty arguments or 
experiments^ we might be liable to the* most dangerous 
errors: on the other hand, itjnay easily happen that ob- 
jections to the application of those arguments or experi- 
ments, which may occur at first sight, may be capable 
of being removed by a more minute investigation : and 
the importance of the subject requires, that no assist- 
ance, which can be afforded by the abstract sciences^ 
should be withheld from the service of the public, even 
by those who have no professional motives for devoting^ 
themselves tq it. 

2. Forces acting on a Ship. 

The first consideration that is necessary, for enabling 
us to judge of the propriety of any arrangement respect- 
ing the construction of » ship, is to determine the nature 
and magnitude of the forces which are to be resisted ; 
and the second, to inquire in what manner the materials 
can be arranged, so as best to sustain the strains which 
these forces occasion. The principal forces which act on 
a ship, are the weight of the whole fabric with its con* 
tents, the pressure of the water, the impulse of the wind, 
and the resistance of the ground or of a rock ; and we 
roust endeavour to ascertain the degree in which any of 
them have a tendency to bend the ship longitudinally or 
transversely, or to break through any part of her tex- 
ture ; and to inquire into those causes which are likely 
to promote or. to obviate the decay of the substances 
employed* 

3. Causes of arching. Weight, 

It is unnecessary to explain here the well-known ine- 
quality of the distribution of the weight and pressure, 

which 



aneh other AUeraiiwfis in ike Comtructim of Ships. d81 



which causes almost all ships to faavis a tendency to arch 
or hog, that is, to become convex upwards, in the direc- 
tion of their length.. It is possible that there may be 
cases, in which a strain of a very different natar6 is pro- 
duced : but in ships of war this tendency appears to be 
univetsaU It is« however, very different in degree in the 
different parts of a ship ; and| of course, still more dif- 
ferent according to the different modes of distribution of 
the ballast and stores which may occur in different ships : 
but in. ordinary cases it w:ill probably be found nearly 
such as is represented in the calculations subjoined in 
the note*, deduced from data which have been obligingly 

* In a modem 74 guaship, fitted' for sea, the length being 176 
feeti the breadth 47i, the forcei are thus distributed. 

Feet. ' Weight. . Prenure. ' Difference. 
Aftemioit - 49 099 087 .72 tons. 

Next ... SO 897 405 —108 

50 1816 1098 118 

80 890 409 —119 

37^ 498 461 37 

176 3000 3000 00 

Now the laws of equUibrium will not allow us, to luppore these 
forces concentrated in the middle of the respective portions, or 
equally distributed througli themi and it becomes necessary, that 
one of the weights should be situated further forwards ; w|iich nnust 
be that of the foremost portion, coalaining the bowsprit and its 
rigging. It is al«o natorai to suppose the excesses of weight .and 
pressure, distributed with as few abrupt changes as posiible, so 
a§ to neutralise each other at the comraoo tenhinalion of the ad* 
joining portions, and to become more unequal in-parts more .remote 
from these neutral points. Thus the excels of weight in the first 49 
feet being 78 tons^ it may be supposed to begin at the rale of 
tons per foot, • an4 to diminish gradually and equably, so that its cen- 
tra of action will be at the distance V from the end : the excess of 
pressure must increase in the next place until at the distance of 59 
feet from the stern it becomes^ 'iV pef foot* aed must then dimi« 

Tot. XXTII. — SBcoNn Ssaiis. O o nish 
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famished by an acu|e and experienced member of the 
Navy Bp»rd. , ; f. . . , ' 

Longitudinal Pressure* 

To this strain another is added, fronn a bause, which, 
although not very inconsiderable, 'appears hitherto to 
have escaped notice: that is, the partial pressure of the 
water in a longitudinal direction, aflFecting the lower parts 
of the ship only, and tending to compress and shorten 
the keel, while it has no immediate action on the upper 
decks. The pressure, thus applied, must obviously oc- 
casion a curvature, if the angles ndade witli the decks by. 
the timbers are supposed to remain unaltered, while the 
keel is shortened, in the same manner as any soft, and 
thick substance, pressed at one edge between the fingers, 
will become cqncav^.at tb^ part compressed; (Lect. 
Nat. Phil. 1. PI. 9, F. 117); and this strain, n()idn the 
most probable supposition reispecting the comparative 
strength of the upper and lower parts of the ship, must 
amount to more than one«thi/d as much as the mean va- 
lue of the former, being equivalent to the effect of a 
weight of about 1000 tons, acting on a lever of one foot 
in length, while the strain, arising from the unequal dis- 

nith until it vatiisbes at 69, Where the ex€es9 of weight mutt begin 
to prevail) becoming at 94 Vf per foot, and - vaniriiMig'&lr 119. Thi$ 
exceM of presiure migiit'lhen be mpposed 't^y iiicr«ate gradakiJy 
fhrough the next portion, in or4cir to- avoid an abrapbvrbange st its 
eztreniitj but this »QppoMtion would stiU be ii/ttt!ii«ief»r, and it be^ 
comes necessarjr to itnagioe that for 6i6 feet tlie itirces: remain nen* 
tralised, und the preMOre then prevaiti^ so* that its 'exceii beconiBS 
at last V!^=1T.7 per foot: it must then decreater ftrr ir.^f)cet, anil 
the excess of weight at the extremity must |»econie 19.^1 per footi the 
neutral point being at ld8;5. The eqoilibrium'of the forces. wiH 
then be expressed by the equal ion -79 x 16«5^468 x'fi^H* X 
94 ^ 119 X 134.5 — 155 X 144.8 + 198 X 169^^ 0, wilich Is tof* 
ficiently accurate for every fmrpose. . m < 

tribulion 
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tribation of * the weight and the di^placemeDt, amounts, 
where it is gre^itest^ that is^ about 37 feet from the head, 
to 5260, in a^74 gun ship of the usual dimensions; and 
although the strain is considerably less than this exactly 
in the uiicidle, and throughout the aftermost half of the 
length, it is no where converted into a tendeAcy to " sag/* 
or to become concave. It mUst, however, be remem- 
bered, that when arching actually takes place from the 
operation of these forces, it depends upon the compara- 
tive strength of the different parts of the ship and their 
fastenings, whether the curvature shall vary more or less 
from the form, which results from the supposition of a 
uniform resistance throughout the length. An apparent 
<)eviation may also arise from the unequal distribution of 
the weight through the breadth of the ship: thus the keel 
may actually sag, under the step of the mainmast, even 
when the strain, as here calculated, indicates a contrary 
tendency with respect to the curvature of the whole ship. 

Force of the Waves. 
The magnitude of the strain on the different parts of a 
ship is subjected to very material alterations, when she it 
exposed to the forces of the wind and waves. The effect 
of the wind is generally compensated by a change of the 
situation of the actual water line, or line of fiuitatioD, so 
that its amount may be estimated from the t'emporary or 
permanent inclination of the ship ; and the force of the 
wave's inay be more directly calculated from their height 
and breadth. These two forces can seldom be so applied 
as to combine their effects, in producing a strain of the 
same kind in their full extent ; it will the/efore be suffi- 
cient for our purpose to determine the probable amount 
of the force of the waves, which is more materially con- 
cerned in affecting the longitudinal curvature than that 

Oo 2 of 



984 On the Employment of ObHque Riders, 

of the wind. As a fair specimen of the grdaitest strain 
that is likely to arise fr4>m this cause in any commbn ciN 
cumstancesy we may consider the case of a series of 
waves twenty feet in height and seventy in breadth; the 
form being such^ that the curvature of the surface may be 
nearly proportional to the elevation or depression : a single 
wave might indeed act more perfectly than a continued 
series ; but such a wave can scarcely ever occur singly; 
We shall then find, upon calculation, that the greatest strain 
takes place, in a 74 gun ship, at the distance of about eigb* 
teen feet from th.e midships, amounting to about 10,CX)D 
tons, at the instant when the ship is in a horizontal position, 
while, in more common closes, when the waves are nar- 
rower the strain will be proportionally smaller and-nearer 
to the extremity. Hence it appears, that the strain pro- 
duced by the action of the waves may yery considerably 
exceed in magnitude the more permfinent forces derived 
from the ordinary distribution of the weight and pres- 
sure, being, according to this statement, nearly three 
times as great; so that when both strains co-operate, 
their sum may be equivalent to about 15,000 tons, acting 
on a lever of one foot, and their difference, in opposite 
circumstances, to about 5000. There may possibly be 
cases in which the pressure of the waves produces a still 
greater effect than this ; it may also be observed, that the 
agitation accompanying it tends to make the fastenings 
give way much more readily than they would do if an 
equal force were applied less abruptly. At the same 
time it is not probable that this strain ever becomes so 
great as to make the former perfectly inconsiderable in 
comparison with it, especially if we take into account the 
uninterrupted continuance of its action : it appears, there- 
fore, to be highly proper that the provision made for 
counteracting the causes of arching should be greater 

than 
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fhan for obviating the strain in the contrary direction: 
for exam ple, that if the pieces of timber intended for op- 
posing them were, on accpuat of the nature of their fas- 
teningSy or for any other reason, more capable of resist- 
ing compression than extension, they should be so placed 
as to act as shores rather than as ties : although it by no 
means follows, from the form which the ship assnmes af- 
ter once breaking; that, the injury has been occasioned in 
the first instance by the immediate causes of arching : 
since, when the fastenings h^ve been loosened by a force 
of any kind, the ship will naturally give way to the more 
permanent pressure, which continues to act on her in the 
state of weakness thus superinduced. 

4. Breaking transoersely. 

The pressure of the water against the sides of a ship 
has also a tendeqcy to produce a curvature^ in a trans- 
verse direction, which is greatly increased by the dtstji- 
bution of the weight, the parts near the sides being the 
heaviest, while the greatest vertical pressure of the water 
is in the neighbourhood of the keel. This pressure is of-, 
ten transmitted- by the stanchions to the beams^ sio that 
they are forced upwards in the middle : . when they ai:e 
unsupported, the beams are more generally depressed in 
the middle, by the weight of the load which they sus- 
tain ; while the inequality of the pressure of the water 
co-operates with other causes in promoting the separa- 
tion of the sides of the ship from the b^ams of the upper 
decks. On the other hand,, the weight of the mainmast 
often prevails partially over that of the §ides, so that the 
keel is forced rather downwards than upvfiirds in the im-, 
mediate neighbourhood of the midships. The tendency 
to a transverse curvature is observable, when a ship rests 
on her side, in the. opening of the joinU of the planks 

aloft. 
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aloft, wd in cheir becoming tightei' below; ahbongh 
tbk eflFect -depends' less imaiediately on the afbioldte ex- 
censiotf and compression of the neighbouring parts than 
on the altetation^of the ourvatbre Of' the timbeirs in con- 
seqaenoe ol the presBore. 

5. Lateral Curvature* 

i Id such a eaaev there is also an'Obvion^ strafn tending 
to produce a jateral OBTvatore ; and chores' are sobieiiiliies 
employed to prevent its «efiects/iwhen^kiirhip is hove 
down" on her side. This indeed is oompalratively a rare 
occurrence; but when a seriesf of krge wavesifitirik^s^a 
ship obliquely; they most often act- ift a similaf manner 
with immense force : the elevation on one side may be 
precisely opposite to the depression on the other; and 
the strain from this ' cause can scarcely be less than the 
verircal suain already calculated : but its effects' are Tess 
eommoiily obsei^ved> because we have not the same' means 
of ascertaining the w^kness which resdlts ffom it by the 
operation of a permanent cause. Wben a ship possesses 
a ceitaiti degree of flexibilityi she may in some measure 
elude the violence of this force by giving way a little for 
the short interval occupied by the passage of the wave; 
but it may be suspected that her sailing in a rough sea 
must be impaired by such a temporary change of form. 

6. Grounding. 
When a ship takes the ground, she may either give 
way at . once to the stroke of a rock^ or rest on a bottom, 
more or less 8oft> until she is either wholly or partially 
abandoned by thie water. In the former carie, her resist- 
aoroe must depend in great meastrre on the parts in the 
iaimediate neighbourhood of the injury : in the latter it 
may happen, that she may be supported hj so large a 

surface, 
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siirfacey asjto be jq^re.inidangQr^ofi pft#tiiig dloft than of 
being crippled below. Commonlyi however, the floor 
timbers are forced in «t one end; the first futtocks, which 
are their immediate continuations, being broken off ; and 
sometimes the opposite ends of the floor timbers are 
forced out, especially in larjge ships without riders, their 
attachment to the keeLxemaining unimpaired. , 

7. "Decay. 

The causes which promote the decay of timber are 
only so far understood as we are acquainted by experi- 
ence with thdr eflects. A partial exposure to moisture 
appears to be by far tbe-most general of these causes : it 
is well known that total submersion does not accelerate 
decay; a surface which is kept nioist by imperfect con- 
tact with another, so that a portion of water is retained 
between tbem .by .^apill^iry attraction, $eems always to be 
the,part,at w^hvch th^ timl^ers begin to, rot; while botb 
the surfacjes,<?pmplet^ly exposed, father to the .drier air 
or to .the water, ai^d those ^hicih are, weijged closely to- 
gether,, wd press ^troi^ly agaj^ist ^a<^ otber^ remiiia 
perfectly soutid, 

8. Means of Resistance. 

We are next to inquire into the comparative advan^t 
tages of diflierent angular position^ of the timbers of a 
ship foir resisting the forces which have been described ; 
and in particular how f^r the arrangea^ents which have 
been proposed by Mr* Seppings are better calculated for 
the purpose than the common modes of construction. 
Whatever opinion we may ultimaljely form of these ar- 
rangements, they are by no means sufficiently justified 
by the experidients which have been exhibited in illus- 
tration of them. These experiments shew, that when 

two 
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two parallel planks^ Figs. 1 and 2, hare loose pieees ia- 
'Fig. 1. 




terposed, extending perpendicnlsdrly from one to the 
other, they are incoinparaUj weaker, with respect to an; 
tifansverse force, than when the intermediate pieces fire 
in an obiiqiie direction, so as to constitute a frame, which 
can only be foent as a whole. But it cannot for a mo- 
ment he imagined, that the planks of a ship are con- 
nected with the timbers in as loose a manner as these 
transverse braces, which will scarcely support their own 
weight for the purpose of the experiment ; and, in, fact, 
the ^ comparison wduld have required, that the whole 
space included by the parallelogram should be filled up 
in each case by similar braces, or at least that the two 
planks should have been firmly united at the loose end 
to the transverse braces. Fig. 3 ; and it is demonstrable 
that in this case the same weight would have broken the^ 
pins, as if one of the planks had been oblique, or as if 
the planks had remained parallel, and had been connected 
by oblique pieces. 

Such 
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Fig. 3. 




Such a result would, however, be far from proving th« 
inutility of the addition of oblique braces to a rectangular 
frame : for thelcind of strength required for any particular 
purpose is not always det^mined by the magnitude of the 
force which would be capable of breaking the substances 
concerned, although the power of resisting such a force 
is properly called strength, in the most limited sense of 
the term : but there are many occasions on which stiff- 
ness or inflexibility is %of still greater consequence thaa 
strength, and others again on which flejsibility is of ma* 
terial advantage. A coach-spring, consisting of ten equal 
plates, would be rendered ten times as strong if it were 
united into one mass, and at the same tjme a hundred 
times as stiff, bending only 6ne hundredth of. an iiicb 
with the same weight that would bend it a whole inch.in 
its usual state, although nothing would be gained by th« 
union with respect to the ^ower of resisting a very rapid 
motion, which I have on another occasion ventured to 
call resilience. (Lect. Nat. Phil. I. p. 143, .II. 50.) Now 
it appears^ to be extremely dtfHcuIt to unite a number of 
parallel planks so finnly together, by< pieces crossing 
them at right angles, as completely to prevent their slid- 
* Vol. XXVII. — Second Series. Pp ing 
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idg in any degree over each other : and it diagonal brace, 
of suflScient strength^ even if it did not enable the planks 
to bear a greater strain without giving way, might still 
be of advantage^ in many cases, by diminishing the de- 
gree in which the whole structure would bend before 'it 
broke. • 

The strength o{ a simple rectangular frame, firmly 
fixed at one end, is rendered somewhat less than double 
by perfectly fi(^steniiig the joints at the other^ Fig. 4, and 
the stiflfhess is nearly quadrupled. 

Fig. 4. 

— I, 

The comparative security obtained by the addition of 
a diagonal brace is almost without limit. Supposing any 
number of planks, of equal dimensions, to lie simply on 
each other without any adhesion, and to be firmly fixed 
at one end, their aggregate strength wiH be very little 
greater than that of a single plank, of one sixth part of 
the common depth or thickness of each, supported by « 
brace a little stronger, in the direction of the diagonal of 
the whole. Fig. 5 ; and the stiffness of the parallel planks 
will be as many times less than that of such a frame, as 
these are pranks in one-third of the whole series. Thus, 
if we had twelve planks, six inches deep and 'one thick, 
with friction rollers interposed, it is . demonstrably true, 
however surprising, that they would be very little stronger 
m supporting a weight at the end than a single tie an 

. inch 
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inch square in its section^ assisted by a diagonal brace 
of equal relatiye strength : and also, that this apparently 
slight structure would be nearly four times as stiff as the 
twelve plankS) being depressed only one-ftnirth as much» 
with a given weighty ^ the planks with a similar force 
^acting on them* 

Fig. 5. 




ft is well known^ that if the planks were firmly united 
into one mass, their strength would be rendered tweWe 
times as great by the union, and their stiffness 144 times: 
but this is not the greatest resistance of which the mate- ' 
rials are capable, even without any extension of their 
base of support ; for if the planks were connected in pairs 
at half the distance of the whole depth, and allowed to 
move freely round fastenings perfectly secure, their 
strength, speaking theoretically, would be greater by 
nearly one half than if they formed a compact mass, 
while their stiffness would be only about one-fourth as 
great : and an effect, nearly similar, might be produced 

P p 2 if 
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if ihe respective pairs were unhed by oblique braces, ex- 
tending over half the depth of the whole slmctare, al- 
though it would be very difficult in practice to make the 
strength of an arrangement of ihis kind, even equal ta 
that of a compact mass, since the fasteniugs could never 
be so perfect, as lo bring every fibre of each' plank inta 
its full action at once, as the theory supposes. If the 
planks were already united into a conpact mass, so as to 
be incapable of bending except as a whole, it is of im-. 
portance to inquire whether any advantage would be 
gained by the further addilioa of oblique braces: and it 
will appear that if the braces were fixed to the outermost 
planks of the series only, they would have no manner of 
effect, either on the strength or oa the stiffness^ what- 
ever might be their direction ; but if they were suffici- 
^ently fastened^throughout. their extent to each plank with 
^ which they come into contact, they would Udd both to 
the strength and to the stiffness, very nearly in the same 
degree as if they were fixed in the direction of the planks, 
at a distance from each other equal to their shortest ac- 
tual distance, so as to constitute as many ribs as there 
are braces in a transverse line. Fig. 0. Heuee^ aithongk 



Fig. 5. 




there is obviously no economy m such an empFpyment of 
oblique braces, yet it is by no means true that oblique 

braces 
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braces are incapable of adding to the strength of a strac- 
,ture composed of pieces arranged at right angles ; the as- 
sertion mighty however, be very nearly correct in cir- 
cumstancies approaching^ to those of one of the eyperi^ 
meiits which have been exhibited for the purpose of il* 
lustrating the utility of such braces. . On the other hand, 
the advantage of emplpying oblique braces must depend 
In great measure on the degree in which the angular po- 
sition of the structure would be susceptible of variation 
without then>; since, when properly fattened, they must 
universally tend to preserve th^ forni unaltered, although ^ 
they are^somewhat less calculated to add to the ultimate 
stre^)gth of th$ principal tie or shore, than if their di- 
rection had been longitudinal.. To take, for example,^ 
jtbie case of a ship's arching or hogging : if the strength 
were overcome without any deficiency of stiffness, the 
upper decks and wales would be elongated, and the butts 
of the planks aloft parted, while the keel , would be some- 
wluit shortened, and the planks near it crippled, so 
that a ship 176 feet long and forty, feet deep,, arch- 
ing one foot with a uniform curvature, would have 
the length of the parts aloft, on. the. level of the q^uar-> 
ter deck, twenty-two inches greater than that of the; 
keel. If, on the contrary, the strength were qot over- 
come, but the stiffness only failed, the angulslr «ituation 
of the parts being altered,' and the joints simply becom- - 
ing loose without parting, the planks .would slide on each 
other, and their square ends would no longer reipain, in 
the sanie vertical line at the ports, while there would be 
no material alteration in the comparative length of the 
decks £^d keel, nor any permament parting of the buttji 
of the planks. 

TO BB CONCLUDED IN 0I7B NEXT. 
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On ike CHliitHitioh 6f ' French Peats in Scotland^ and on 
the best Meiaks of bringing ifHo a bearing State full^ 
grown Fruit Trees ; especiaUy some of the finer Sorts of 
French Pears. By Mri James Smith, Gardener to 
the Right Hon. the Barl of Hopetoun, Ormistoh Hall. 

From the .Transactions of the Cai^bdoniak 
Horticultural Society. 

^[^HAT the finer sorts of French pears cultivated in 
Scotland m gerreral yield but a very precarious crop, is 
well knowa to every experienced gardener. Many ele- 
gant gardens have been made, and expensive walls biiihi 
with very Uttle satisfaction, either to the proprietor or 
p<^rson that superintended them, especially in cultivating 
the finer sorts of French pears. How often is the table 
loaded with a profusion of fruit in the latter part of sum- 
mer and the autmn^ months, but left with a very scanty 
supply in winter and spring, and frequently destitute of 
any* That there are a few places in this country that 
have a tolerable supply is an undeniable fact; but, it is 
evident, that a wide field is left open for the more efiec* 
tual cultivation aqd improvement' of the finer sorts of 
French pears: To attain these important ends, and in 
some measure to afford ' the informati6Q required by the 
Caledoniaii Horticultural Society, is the object of the 
following remarks ^' on the best means of bringing into 
a bearing state full grown fruit trees, especially some 
of the finer sorts of French pears, which, though ap- 
parently in a very healthy and luxuriant condition, are 
^ yet in a state of almosrt total barrenness." 

Keeping these ends in view, it will be necessary, in the 
first place, to point out the cause of failure in cultivating 
the finer sorts of French pears; Secondly ^ the remedies to 
prevent the failure so generally complained of; and, 

thirdly. 
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Mrdfy, the iDeao& for bringiDg full ^rown pear ttrees into 
a bearing state. 

fiefore proceeding farther^ it may be necessary to x>b- 
serve^ that ih^ cultivation of Fnench pears in ibis north-* 
ernlclimate should not be atteoeipted without vralls^ espe- 
cially the 6nei! sohs^ which . require die utmost care and 
attention to bridg them to perfection. The following re- 
marks will^ therefore, be entirely confined to the cultiva* 
tion of that so much esteemed fruit on wdls. 

Cau$e of Failure of the finer Sorts of French Pears. 

The cause of failure in the .cn^hivationpf the fin^r sorts 
oFJFrepch pears may either proceed from want of climate, 
improper soil, or injudicious prtioing and training. 

From .wa,ot of cljmale, . garden? placed in high, 4;o]d, 
pnd late shuaticinsy are v^ry improper for the 6(ier sorts 
of French pears. If the soil be moderately good^ the 
Irrees may grow with app^r^nt lu^uHancy, ,but in ibcise 
Ue^k md elevated places the spring is late; th^ summer 
in general cold, and of short duration : there as. a want of 
mild weather in the avtumo, so re^uifite for ripening.tbe 
fruit-buds for the sgocfieding si^asoa Sithe wood, indeed^ 
may be ao-far ripened a&jto stand tbOifMiverii;y of tlie w4n-* 
ter, and in the i^pring shew a-^^ weak blofsoms ; .4>ut 
these never set kindly, arid frequently end in .total bar-* 
renness. The want of climate is oflen increased by 
placing trees on improper aspects, ;wbere sometimes the 
scanty crops may sy^eil to .a, tolerable size ; but after 
keeping the fruit some time, it. geu ^hrAveiled and bard, 
little superior in .taste to the wood of . tbe t^ree it grew 
upob. For many seasons the crop will entirely fail, and 
still the treed may apparently be in a very bealtby and 
lu^curiant condition^ although i;i a state of almost toitai 
barrenne89. 

But 
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But the caose of faUure may proceed from improper 
8oiL Tbin gravel, sterile sand or stiff clajr,- are eqnaflj 
pernicious to the fioer sorts of Fredch pears. On thin 
gravel, the trees may grow pretty freely ; but the fruit 
will be small, bard, cracked, and of little or no value.^ 
On poor sandy soil the fruit is little better, because it 
does not receive proper nourishment. On stiff day the 
trees may make tolerable progress, and shew a consider- 
able quantity of blossom ; but the fruit ia generally ker- 
nelly, an(^ ill shaped, and v<ery inferior in quality. When 
the subsoil is of any bad quality, as cankering irony gra- 
vel, corrosive sand., or wet spongy cEsy, means must be 
used to make a bottom to the fruit tree borders more con- 
genial to the 6ner sorts of French pears. Such soils, or 
sub-soils, natarally point Out the evil, with the necessity 
of applying a proper remedy. The- soil that ' requires 
more particular attention, is that which maybe termed 
tolerably good ; such a one I have had occasion . to be 
c()ncerned with ; it was moderately good, almost three 
feet deep, over a bottom of dry clay. In ordinary sea- 
dons, the trees bore pretty fair crops of good quality, 
but in wet seasons the fruit did not ripen, and^ the follow- 
ing spring the scanty blossoms seldom set into frpit, 
owing to a superabundance of moisture in the border, 
occasioned by the neighbouring ground having an almost 
imperceptible declivity that way ; and the foundation of 
the wall being sunk a few inches into the clay, increased 
the retention. Even on rich black loamy soils, in low 
situations^ with .a retentive bottom, the trees are very 
liable to barrenness, although apparently in » healthy 
condition. ^ ^ 

Agdin, the cause of failure may proceed from impro- 
per pruning and training. Severe injudicious pruning in 
any of the kinds of fruit trees is very prejudicial to their 

bearing, 
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bearing, and to none mare to than the finer soilt of 

French pears, which in* good K>il are naturally inclined 
to grow Iu;xuriantly. When trees are not planted at a 
proper distance, the branches soon eome in contact with 
other trees; their extremities are rendered weak, and 
their vigour is exhausted by producing luxuriant breast- 
wood. Many trees are neglected for the most part of 
the sumider season^ .without taking off the breast-wood^ 
or nailing inHhe young shoots ; and some of them, neg<^ 
lected from one winter dressing until another, lareTifiea 
treated with contempt, and consitlered as hard, useless, 
and insignificant fruit, and obliged to. give way to fruit 
of an inferior kind; while the very evil compiaiaed of ii 
augmented by that indifference with which they are 
treated. If they undergo a dressing in theautumn months, 
stumps are frequently left from half an inch to two inches 
long, which next season produce two shoots for one: 
hence their luxurtancy is increased, their breastrwopd 
becomes a mere thicket, intercepting the influence of 
the sun, air, and refreshing showers, robbing the fruit 
spurs of their proper nourisbn^ot, drawing them out in 
a weakly state, which renders them almost useless, and 
the trees becotde a receptacle to insects and other ver- 
min. It may as well be expected, that a hedge which an- 
nually undergoes the operation of the shears or pruning:- 
book' will bear a crop of seed, as th^t trees under such 
management will bear a crop of good fruit ; yet such 
trees will be in a very luxuriant condition, though io a 
state of almost total barrenness. 

Remedies to prevent the Failure so generally complained of 
, in cultivating the finer Sorts of French Pears. 

When the cause of failure proceeds from want of cli- 
mate, as will frequently happen in high, cold, and late 
Vol.XXVIJ.—Seconi> Series. Q q places, * 
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^f^BLeHy iir Moh situations it woold be highly improper to 
piMt the ColoKir, Virgooleuse, Chaumontetle, Winter Bon- 

• eiiretien, or ptber fine late pears : to supply their place, some 
of the best aatumn pears shoald be planted on the best 
aspects, such as the Aatamn Bergaraot, Moirfufrl Egg, 
Swan Egg, See. They will be longer in ripening than in 
warmer sitaaiioos, and of course keep longer for a sup- 
ply to the table. Where the clioifite is less bleak the 

. Cbataionne Bergamotte, Green Sugar, and Brown Beurre, 
may be planted. In moderate situations the Crasahne 
^nd'St. Germain will succeed well. Where the situation- 
good, the other fine late pears should be planted, al- 
lowing them the best aspects, otherwise little good can 
be expected from them, even in the most favourable si* 
tttatjons in this country. 

* If the^cause of failure proceeds^ from improper soil, it 
will be^ necessary to remove it at least three feet deep, 
tl)e whole breadth of the border; when the subsoil should 
be carefully examined, and if it is of any bad-<|uality, aa 
impenetrable bottom must be made with a considerable 
dedivity towards the walk in front of the border. Ano- 
ther consideration of importance, which requires parti- 
cular attention, is, that a border, situated od a plain with 
a retentive subsoil, requires a different treatment from 
riwt placed on a.declivity where the soil is permeable 
In' the former cKse, a good drain must be made in front 
niext the walk, deeper than the bottom of the border, ta 
]tec<eive the superabundant moisture* It may be necessary,' 
when the adjacent ground has a declivity towards the 
border, to make another drain on the outside of the walk, 
to receive the water before it approaches the border. In 
the latter case, where the soil is permeable on a declivity, 
draining will be unnecessary ; but ^s it is of such utility 
iti cultivating French ^ears to have a dry bottom, dmin- 
' /' ' ' ^ •■ • iog 
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hig should nev'er be dispensed with when* there is^'Uie 
lea»t risk af injuring tii^ trees or the fruit by negleet* 
ing it, - 

^ Having removed the inconyeniences of a pernicious 
subsoil, and secured a dry bottom, the border should be 
made up with soil prepared for that purpose. When< t-IVe 
situation is low, and naturally retentive, I would prefer a 
hazely coloured loam, taken from banks or the borders 
of fielda which remain unbroken by the^plough. - Wtien 
the situation is on a declivity with* permeable bottom; 
strong loam is to be preferred : the most desirable is that 
taken from old pasture on the top of a clay «piK In ei* 
ther case, the more turf that can be g'oi so much the bet« 
ter; but it will Jie of considerable advantage to Jay the 
toil up for some months befpre it be used, to be raelijo* ' 
fated by the sun and air, and to rot the turf, turning it 
^4>ver .at .times, ac^ding a quantity of good rotten dung, , 
(preferring old hot-bed dung, as more latitude can be 
^sed with it, owing to its exhausted state,) breaking the 
turf, and blending the soil and dung well together jn the 
operation of turning. When the, soil is light loam, apd ' 
not of any bad quality, it . may only be necessary to. re? 
move a portiji^n, and replace it wiih strong loam. In 
.very stiff soi) light loain will be of considerable adv^nr 
tage. In all cases where wall trees are to be renewed, the 
'borders should always be trenched over, adding what.n^w 
soil and manure may be necessary, whieh should be re<- 
igulated according to the naturie of the soil, or otl|er local 
circumstancea*. 

^ iSiorae years ago^ havitig occasion to renew, a eotisider^ 
-able extent of wall with 'y dung trees, I was under the ne» 
xsasity of deviating from tbe above method, owing to 
illile. meaps toeing put tont of my. -power, aad 4he work 
^reqoiri^ to b^doQcs^witibottt lo8&;of time. The xgetbod I 
- • Q q 2 took 
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took WM ibis: ftfter rembytng the old aoU three feel 
deepy a qQaatitj of f treng loam, well mixed with .dmg, 
was put where each tree was to be planted, (about a yard 
io dtameterO the intervals between the treesi and for a 
considerable extent in front of the wall, were filled up 
with fresJi tnrfii, paqked one above another, to the ordtr 
vary level of the ground, and laid over with few inches 
of soil, to make the surfaoe leirel, and prevent the grass 
from rising. The border was trenched over the f^cceed^* 
ing season, and a qaantity of manure broke in amongst 
the turf ; care was taken not to injiure tlie roots of the 
young trees. The effect has been truly astooiriiing : the 
trees are in the most thriving condition, and bear crops of 
excellent fruit.— Although the above method has fully 
answered every expectation, and the trees are at present 
standing as an ocular demonstration, I would by no 
means recommend it in preference to the other, where a 
choice is left. 

Regular pruning and. training is likewise of great im«* 
portanoe in the coltrvation of the finer sorts of French 
pears. When* planted, they should always be allowed 
proper room for extendingtheir branches, to ekh^nst their 
luxuriancy ; the trees should be particularly attended to 
in the summer months, frequently looking them over, 
displacing all foreright and superfluous shoots, .pinching 
them off vith tlie finger add thumb, leaviog the spurk 
about two inches long on the last year's w«od ; yet it may 
be necessary in some ea^es to rub them off close, when 
care should be taken to 'injure the bark as little as possi- 
ble# By these means the trees will be kept in a regular 
siate, and enjoy the benefit of the sun and. air ; the kaii* 
lag branches will receive more oourishmient, the youwg 
wood and fruit spurs will be more properly ripened for 
fnsmting a crop of froit the sncceddiog ieason, and a 

great 
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great deal of that severe priioing will be avoided^ which 
is practised on neglected trees in the autumn and winter - 
dressing. Tlie knife should be used as little as possible^ 
and only where it cannot ^ avpided^ for shortening the 
branches, for a supply of young wood, where it is neces* 
sary, and thinning out any useless and worn out spurs, or 
fully retrenching any of the shoots that were shortened 
in summer, which are not likely to set into fiuit spurs, 
with any damaged or worn out branches.* The-, trees 
should be regularly trained to the walls in the summer 
months, as ibey advance in growth, and' undergo a pro* 
per regulation annually in the winter or spring, whether 
they are trained horizontally, fan, half-fan, upright, or 
pendulous. 

, Much has been said both in favour of horizontal and 
fan training ; but the method I generally practise is dif- 
ferent from both, or rather a medium betwixt Ihe two; 
and, from experience, I have always found it attended 
with good success. In the spring after tiie young treei 
are planted', and St the time the buds begin to burst, the 
branches are headed down to four or five eyes ; and in 
summer two or three shoots are trained from each branch 
in a regular manner, laying the fii'st on eacli side hori«> 
.^ontally at the Jiottom of the wall, and filling up the 
middle in form of a fan. The following winter the young 
branches are cut back about one-half, less or more, ac-'' 
cordirig to the strength of the tree, training two or three 
shoots fnim each the succeeding summer. * By th6 third 
season, if ail has gone on well the trees will have made con- 
siderable progress. In the winter training, the trees should 
be carefully examined : begiilning at the bottom of the 
wall, }ay the first branch on each side hoHsontali^, at foH 
length, proceeding upwardsat thedistaneeof from eight to 
twelve incbeii^ aceocding to the size of the wbod^ foliage, 

and 
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and fruit. Train the remaining brandies likewise at full 
lengthy making them rise in a circular direction from the 
centre of the tree, until they are at the distance above 
specified ; and then train them horizontally. When tb^ 
branches are too much crowded/ retrench the weakest^ 
reserving four or five in the centre,, which are to be cut 
back, and trained in the fan form ; and from these, two 
or three shoots may be allowed to rrse. By this means 
four or live pair of branches will be added to the height 
of the tree, which are to be trained in the same circular 
manner as before, until they arrive at width enough for 
taking the horizontal direction.' The centre branches are 
to be shortened, as iathe preceding winter, and so on, 
until the tree approaches the top, and you leave reniain* 
ing only what shoots may be necessary to fill tbe wall. 
The upper branches take only a gentle ctirve before ihey 
are laid' horizontal, to prevent the wall from having a 
nakeduppearance at the centre towards i he top of the 
tree : allowing the next pair of branches below to have a 
longer curve, but not so much as to make it disagreeable 
to the eye. Trees trained in this manner seem less sub- 
ject to kixuriancy than thos^ trained in most other o^e- 
thods : the strength being'more equally divided amongst 
the branches^ the wall is generally filled iaa very few years, 
and the trees are sooner brought .to a state of bearing. 

/ The Means for hringirig full-grown Pear Trees into a 

bearing State. , . 

w As the. barretmess of full-grown pear trees proceeds 
fCQm different causes, owing either to. their local situar 
tion or .former manner of treatment, it will be of gr^at 
importance, before, the npplicattpn of any remedy,. Jo 
ascertain the cause from whence the. unfroitfukiess pror 
ceeds, ^ybich.may be fxom. one or more: qf the circaoa- 
. .. * stances . 
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stances already mentioned, under the head of the. cause 
of fatlare of the finer sorts of French pears. 

When the barrenness of full-grown pear trees proceeds 
from want of climate, they must either' be cut back and 
grafted with some other sorts tbatvwill ripen properly, or 
be entirely removed, to give place to others more suit- 
able to the situisition. But as grafting is of such import- 
attce, and the only means to bring fuli-grown trees inta 
a state of bearing in such a situation, it should never be 
omitted, as by putting grafts on the branches the wall 
will be covered, and the trees brought to a bearing state, 
in one«third of the time required to rear young phnts. I 
have frequently found the flavour of fruit much improved 
by grafting on old trees; and they seldom fail of pro- 
ducing a good crop. 

' With respect to luxuriant trees placed on improper as-» 
pects, I have ever found, that the best remedy applicabte 
in such cases, where the sorts were to be preserved, (even- 
on trees of considerable magnitude,) is to have them 
carefully taken up and removed to more proper situa- 
tions. The effect of such treatment, is of considerable 
advantajge, as it checks the luxuriancy, apd*bring$ the 
trees into a full bearing state in a short time. Where 
such trees are not wanted they should be cut back and 
grafted, as in the case of want of climate. 

When the climate and aspect aVe good, the barrenness 
must either proceed from the soil or manner of pruning' 
and traimng. > : 

When the soil is of a stiff quality, iteiib a retentive botr 
torn,' proper draining will be esseqtially neeessary to carry 
off the superabundant moisture; the border should be; 
trenched, removing any f)ernicious sotf, adding a propor-. 
tion of good loam and manure, which should be st^oiiger: 
or lighter, aclcdxfHng aa t)ie natttre.af Uie original soii .orj 

the 
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the sttuatioo requires ; at the same tiiae the roots of the 
trees should be considerably shortened, and this should 
be done in a neat manner, with a gentle "slope from the 
under side,, to, prevent any wetness from lodging on the 
wound. If any of the principal roots run right down- 
ward, every method ought to be adopted that can be used 
with propriety, to get them removed. By these means 
the luxuriant shoots will be checked, and turneJ into 
fruit spurs; the roots will put forth anew into th^ kindly 
soil, and the benefit will soon appear evident, by the 
fruitfulness of the trees. When the soil is inclined to 
gravel or sand a considerable quantity of strong loam and 
manure should be added, the want of which is easily per- 
ceptible in the fruit being small and hard ; akhough 
when, on such soils, I have found very luxuriant trees in 
a state of almost total barrenness, it was more to be 
ascribed to improper pruning than to the nature of the 
soil. 

When the barrenness proceeds from improper train- 
ing or pruning, different remedies will be necessary, ac- 
cording as the various cases require. In some cases, 
where the trees are too much crowded, the inferior ones 
must be cleared away, to give place to the principals to 
extend their branches, and exhaust their luxuriancy. 
But, frequently, when the trees are allowed to remain 
crowded for any length of time, the extremities of the 
branches become weak, and seldom grow freely ; it ,will 
therefore be necessary to shorten back the branches to 
the first weli^placed shoots, which should be trained to 
the wall as leaders; or, where such shoots cannot be 
found, cut back the branches to some bucl or joint that 
has the appearance of putting forth good sbopts to be 
trained for leaders to the branches, and in summer the 
breait«wood sbottid be carefully reiaot^d' fronr time ta 

time. 
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iime, that the tr^s may reap tbe benefit of the $uti, air^ 
aad refreshing showers. 

When any tr^es are want^, if tbe situation is gQ6d, 
and the sort suitable^ some of these crovcled trees may 
be replanted with safety, if not too old. I have fre<* 
quently removed trees that were extended twenty*four 
feet, by eighteen high ; some of them were carried seve^ 
ral mih^, and are now doing well, and in a full bearing 
state, aUhoQgh^they were formerly in a very luxuriant 
condition, and ia a state, of almost total barrenness^ 

When full-grown pear, trees are allowed to exhaust 
themselves in luxuriant breast wood, the case is very, bad 
indeed, and requires a severe operation to remedy tba 
evil, which must generally be applied to both branches 
and roots. Some, that are not too far gone, may be re- 
medied by shortening the roots properly, and pruning off 
the stubs from whence the luxuriant breast wood pro*' 
ceeds, retaining every part that has the appearance of 
setting into fruit spurs ; and by attending to the removal 
of the breast wood in the summer months, tbe trees will 
be brought to a bearing state. 

When trees are so far gone that they cannot be treated 
in the above manner with any prospect of success, the 
next remedy Is to cut the trees down, and train them 
anew. The cutting should be regulated accorditig to 
circumstances, as in some it may be convenient 40 cut 
them, during the latter part of winter, or in the spring 
'months, to within a little of where they were originally 
grafted. Others may be left to a greater length, but in 
all cases it will be necessary to apply some soft paste, that 
will adhere to the wounds to exclude the external air, and 
prevent any water from lodging and jotting the tree. 
The following summer the trees should be carefully at- 

VoL. XXVII, — ^Second Srhies. Rr tended 
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tended to/dispIiaciog*aIl superfluoas shoots, trtitfiing a 
sufficient quantity to the wall, and nailing them in from 
time to time, as they advance in growth. Trees renewed 
in this manner fill the walls in a very short' time; ao(f 
when judiciously nutnaged, seldom fail of producing good 
crops of excieHent fruit. I cat a Cresan pear tree down' 
in the above manner on the 5th of May 1804; it now 
covers a wall sixteen feet high, and is at present (August 
1810) twenty-eight feet betwixt the extremities of the 
branches, and in a full' bearing state. 

When trees undergo any of the above operations' it 
will be necessary to pay attention to the borders, adding 
what new soil or manure may be necessary, examining 
the roots of the trees, and shortening them as the natiire 
of the case may require. 

Thus may full grown pear trees be brought to a bear- 
ing state in a short time, although barren, in the utmost 
state of hixuriance. When the trees are free of canker 
they should not be grubbed up unless in the very last ex- 
tremity, as by proper attention to climate and situation 
there are few cases that may not be remediedif treated 
in a Judicious manner. 

The four following pears, although not ranked among 
French pears, are found particularly useful on walls, e*- 
pecially in high situations in Scotland^ where the other 
finer sorts do not ripen properly : Green Yair, Muirfowl 
Egg, Swan's Egg, and Winter Auchan. It may, how- 
ever, be remarked of the Muirfowl Egg and Winter 
Auchan, that when planted as standards they produce not 
vtnly better crops but fruit of a higher flavour. 

i 

I 
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On the Destruction of the Gooseberry C(»ierpillars, nnd the 
Worms which infest Carrots and Onions. 

By Afr. John MackuaYi Gardener at Errol Hous^. 
From the Transactions of the Caledonian 

HOATICVLTURAL SoClBTY.. 

1, Gooseberry Caterpillars. 

Much has been said respecting the destruction of the 
gooseberry caterpillars^ and various devices, which hav€ 
proved more or less successful, have been tried. 

^ About nine years ago, when I came to £rrol, I found 
these vermin very forraidablci and making vast havock 
among the leaves of my gooseberry plants. I procured 
some tobacbo and soft or black soap, and I boiled a 
quarter of a pound of tobacco with one. pound of soft 
soap in about eighteen Scots pints of water, and kept 
stirring the 'liquid while boiling with a whisk, in order €o 
dissolve^ the soap : this liquor . when milk-warm, or so 
<30oI as not to hurt the foliage, I applied to the bushes 
with a hand squirt Jn the evening,* and in the morning I 
found all the ground under the bushes covered over with 
dead caterpillars. I partly attribute the success of this 
wash to the tenacious, quality of the soap, which adheres 
to the leaves longer and closer than tobacco juice alone 
would, do : this practice I continued for six years, always 
when I saw any symptoms of tiie. approach of caterpil- 
lars. I found them to diminish considerably every sea- 
son, and for the three last years I have not seen any ap- 
pearance of them in the garden. I judge from this, that 
the liquor must have either destroyed the eggs of the 
insect, or they must have been killed before having time , 

Era to 
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to deposit their eggs. It may be right to remark, that 
the lic^uor has qo bad, effects oq the foliage of the plants* 

2. Warm in Carrot and Onions. 

Garden-ground in genera), being successively cropped 
wiih vegetables very near a«kin in nature to each other, and 
from the frequent application of manure.soon becomes a 
receptacle for worms, maggots, aud other vermin, which 
prove destructive to the roots of carrots, onions, cauli- 
flower, and other tender vegetables, from which they 
are always free in new soils, or ground that has never 
been cropped before with such vegetables. The garden*- 
ground at Errol has been occupied as a garden for up- 
wards of a century, and consequently is subject, in com- 
mon with other old gardens, to the attacks of severd 
species of vermin. This first induced me to try to re* 
move this evil by a rotation of cropping ; and the most 
rational method that presented itself was, to follow straw-, 
berries , that had been four or five years planted with 
opioDs, and artichokes that bad stood the san^e time, 
with <iam>ts ; for the caterpillars do not choose to attack 
either the strawberry or artichoke. This plan I found to 
Succeed, and I have now regularly practised it with uni- 
form success for nine years. ' 

In order io enable me to do this, I have planted a suc- 
cession of strawberries and artichokes annually; for which 
trouble I have found myself amply repaid, by larger and 
more regular crops of strawberries than' could have been 
expected, had the same plants been allowed to remain 
for eight or ten years, as is sometimes practised ; and I 
have always had a succession of artichokes from my 
young plants in November, after my old plants bad done 
beairing. In some casei^ itmay be safe to 0ro|> thrice 
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with onions oip carrots in the same spot^ but not oftenev 
as some sjmptokn^ of th^ vorni and maggot genetaify 
appear the second or.lhird year; but from the grpuad 
being four or five years under strawberries or artichokes, 
plants on which those vermin cannot subsist, they soon 
perisbi and the ground where the rows stood has all the 
advantage of a new soil. 

Soot applied as a manure is a good preventive of the 
niaggot in onions, but it rarely happens that a sufficient 
quantity can be procured for that purpose: shallots, how* 
ever, from requiring only a small spot, majvbe much iin* 
proved in growth, and entirely preserved from maggot, 
by applying old hot-bed dung as manure, in the botiom 
of the driUs, welt mixed with soot; on this mixture piattt 
the shallots, and cover to a proper d^pth. 'the soot pre-^ 
vents (he appearance of the maggot, 6hd at the sam^ 
time greatly improves the strength of the shallots : ihafe 
never found this plan faiK 

Cauliflower and broccoli ix>ot8 may be preserved from 
the effects of worms by watering the drills well with soafK 
fluds before planting, and occasionaHy afterwards; this 
not only prevents the worm, but encQuriiges the growth 
of the plants, and in some measure prepares th^ ground 
for other vegetables subject to the san^e sort of attack* 
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Note on the Use of ihe Flour of MePbalaria Canarieiisis, 
for sizing Muslins and other Stuffs. 

By 3f. Makcel de Sebkes. 
-'From the Annai/es des Arts et Manufactures. 

Xt is not loDg since, the use of the seed of the Phalaris 
Cftnariensis in the arts was. discovered ; but experiments 
made by the direction of the Prussian government have 
aiKsertained, that the flour of that seed may be employed 
lis size by weavers. . . 

The flour obtained by the trituration. of the seed of the 
Phalaris Canariensis is used in the same manner as that 
of wb^t. It has this advantage over the latter, that it 
jrenders the warp softer, and keeps it damp longer. These 
$wo circumstances are extremely favourable. for the fabri- 
cation of fine cottons, as well as for that of muslin$, cam- 
brics, and in general for all. stuffs, the warp of which is 
very close, on. account of the fipeness .of . the threads. 
The flour of the Phalaris Canariensis is extremely soft 
and glutinous ; and it is. probably on. accountof the great 
quantity of gluten it contains, that it si^s better those 
wqrps that are put into absolution of it. It likewise pos- 
sesses the advantage of rendering stuffs more equal and 
uniform. The flour of, the Phalaris may be used a few 
days after its preparation, whereas the size made of 
wheat-flour must ferment a considerable time at certain 
seasons, especially in winter. The quantity of flour of 
either kind to be employed is nearly equal. Though 
their prices are very different, that difference is amply 
compensated by the advantages afforded by that of the 
Phalaris for the sizing of fine stuffs. This plant is, be- 
sides, 



On the Use of the Flour of the Phalaris Canariensis. 311 

sides^ now become very common throughoat almost all 
Europe, and it is remarkable for the' promptitude with > - 
which it is propagated. It was, therefore, necessary to 
find a use for a plant which grows with equal facility in 
every latitude. 

From experiments made upon a very large scale, in 
various manufactories at Erfurt and in Prussia, it appears 
that the flour of the Phalaris Canariensis is preferable to 
the finest wheat-flour for the sizing of fine stu£Fs, because 
it imparts a high degree of softness and suppleness to the 
tlireads, and a dampness favourable to their flexibility^ 
As the gluten of the flour of the Phalaris has much affinity 
with water, it keeps the threads damp for a much longer 
time , than wheat-flour, and this renders them fitter for 
working. It is well known that threads when dry are apt. 
to break, and that especially in summer this circum- 
stance gives a great deal of trouble to weavers : it is for 
this reason also that they place, their looms in subterra- 
neous places. It was of great importance to find a re- ^ 
niedy for this inconvenience, and herein consists one of 
the great advantages of the flour of the Phalaris. 
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Preparation of a solid Famish for preserving Iron 
from RusL * . 

From the Annales des Akts et Manufactures. 

OXYDATION is one of the greatest inconveniencies 
to which certain metals are liable. Wrought iron, for 
iDstance, corrodes in a short time when exposed to damp 
or to acid vapours, and a substitute has therefore been 
sought for it, for various purposes, 'in cast iron, which is 
Hot so easily oxydated, but which has not the ductility of 
the other. Expedients, more or less efficacious, have 
been proposed for preserving irdn from rust. It is gene- 
rally covered with a varnish capable of withstanding the 
influence of the atmosphere. In order that this varnish 
liiay fulfil the conditions required, it ought to be so elas- 
tic as not to scale off, and so adhesive as not to leave 
any spot uncovered. The English have tried a composi- 
tion of this kind, the secret of which we have not yet 
learned. 

In France a patent for fifteen years was granted on the 
S6th of September 1791 to Madame Leroi de Jaucourt, 
for a metallic varnish, for preserving metals from rust. 
It is composed of five pounds of tin, eight ounces of 
zinc;, eight ounces of bismuth, eight ounces of copper, 
and eight ounces of saltpetre. These metals mix in such 
a manner that the metal resulting from them is hard, 
white, and sonorous. The small proportion of copper in- 
troduced into the composition produces no verdigris. 

The articles to be covered with this coating are to be 
heated only in the matter itself, melted in pans of plate 
iron. When sufficiently heated they are taken out, and 
sal ammonia is strewed over them : covered with this 

salt. 
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5alt| they are quickly plunged into the composition ; thej 
are then wiped with low or cotton, as is done incom- 
inon tinningi and the part coated is immediately dipped 
in water. 

Iron nails and pins were formerly used to fasten, the 
sheets of copper upon the bottoms of ships ; but since it 
has been ascertained that the Galvanic action produced 
by the union of those two metab is a cause of desHnc* 
tion, copper nails and pins, which, though not so strongs 
are not attended with the same inconveniencies, have 
been employed in their stead. A method has, howe^eri 
been devised for covering iron nails with a varnish so 
adhesive (hat they may be used without danger for lining 
ships. Cast iron nl^ils were proposed for the same pur<» 
pose, but soon given up^ because they were found very 
liable to break if care be not taken to strike them exactljf 
in a perpendicular direction. 

A method equally simple and advantageous for pre^ 
serving iron from rust is to heat the metal red hot, and 
to rub it in that state with wax. After it is grown cold^ 
you remark that all the pores of the iron are completely 
filled, and that this kind of Qoating is extremely uniform^ 
but as il is applicable only to articles of small dimensions^ 
it still remained a desideratum tO: discover a varni$h 
which might be used eold, and wbioh would resist the^ 
<}04ibined tetion of the air aiHd of acid vapours* 

M« Lampadius, professor of chemistry at Freyberg in 
Saxony, seems to have resolved this interesting problem. 
Having remarked that the sulphureous and acid vapours 
which rise from the furnaces for grilling ores, destroy in 
a short time the ordinary varnishes, and attack metala 
used in the construction of buildings, he 'studied to dis- 
cover a coating which would preserve them from rust. 
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As it was necessary to oppose to the acids a matter 
which ^they" could not dissolve^ he tried two metallic 
oxydsi already saturated with acids^ and which, by their 
desiccatiye quality, are well adapted for the composition 
of varnish. Success crowned hh attempts, and an ex- 
periience of six years has sufficiently demonstrated the 
iatility of this menstruum. - 

M. Lampadius employed for this pnrpose sdphated 
lead and sulphated zinc, or vitriol of zinc. The former 
is prepared by mixing a solution of four, ounces of ace- 
tate of leSd in twelve ounces of water, with a solution of 
seven ounces of sulphate of soda in fourteen ounces of 
water. The precipitate obtained by this mixture is sul- 
phated lead, which is filtered, edulcorated and dried. 

Sulphated zinc is sold by all chemists and druggists by 
tiie name of white vitriol of zinc. 

The method of preparing the varnish is as follows : — 
Reduce to an impalpable powder one ounce of plumbago, 
or anthracite, with which mix four ounces of sulphated 
lead, and one ounce of sulphated zinc, and add to it, by 
di^grees, one pound of varnish, prepared with linseed oil, 
previously heated to ebullition. This varnish dries quickly,, 
und perfectly preserves from bxydation the metals upon 
trhich it is laid. It has been emplbyed with success 
to cover lightning-conductors, and answers equally well 
for roofs covered with lead, iron, copper, or zinc, which 
are continually exposed to the action of damp and of 
acid vapours. 
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On the Distillation of Brandy, from Potatoes in Sweden 
and Denmark. 

^From Hermbstadt's Museum. 

In the Jast ten years considerable attention has be^n 
paid to the distillation, of spirit from potatoes in Ger^ 
piany, where the importance of the subject was clearly 
perceived; but the inhabitants. of other countries have 
pot been less solicitous to give greater perfection to this ' 
branch of industry, in regard to the materials employed^ 
Thus in the Scandinavian regions^ Sweden and Norway, 
which are deficient in corn^ many attempts have been 
made to produce brandy, which cannot there be dis- 
pensed with so well as ia the South, in considerable quan- 
tity from potatoes. The following particulars, extracted 
from a pamphlet by M. Brisman, are worthy of notice;, 
as the author communicates in that publication the re-, 
suits of liis experience, during a perio^ of twenty years. 
His farm is situated in the district of Skanderborg; the 
soil is sandy, and produced very little, till he began,, 
many years since, to cultivate potatoes as a principal, 
crop, though only a sufficient quantity for domestic con- 
sumption had previoiisly been raised in the garden. He 
found, that fifty tons of potatoes might be considered 
4S the average crop per ton of land, which is^ equi- 
valent to about eighty-six Berlin bushels ^er Magdeburg. . 
acre. . Before the potatoes are taken up be mows the. 
I>alm some inches above the surface of the ground, an4 
gives it to the cows, which are asserted to yield in qon-. 
sequence more milk, and of richer quality, than when, 
fed with hay., He hs^s made experiments on ..the produce 
of potatoes in diiFerent^pecies of soils, and with.varipu^, 
kinds pf manures^ but y^iese may be omitted^ as irrele-.^ 

S s 2 vant 
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vant to the present subject: After detailing the advan- 
tages oF his new system of agriculture over that which 
he had previously pursued, the author remariis, that the 
cuhivation of potatoes U carried qq upon a small scale 
only so long as they are used for food for man alone- 
Owing to the diflScully of preserving potatoes during the 
winter in so cold a climate as that of Sweden and Nor- 
way, roost of those which are left in spring cannot be 
applied to any other purpose than as food for pigs. Bris* 

" man, therefore, employed potatoes for distlHation. To 
this end the potatoes are boiled, mashed, and mixed with 
a certain proportion of rye or mak : without any addi- 
tion, at least of malt,' he endeavoured, but in vain, to use 
theto with advantage for distillation. In this manner be 
produces seven Swedish cans (Vom one ton of potatoes^ 
exclusively of the addition of corn, or at the rate of 5| 
BerKn quarts of brandy, per Berlin bushel of potatoes. 
He found that frosted potatoes yielded a spirit of as good 
quality as sound ones 2 a remark which, however, does 
not correspond with the experience of other establish* 
mentd. Among other instances I shall only cit^ the foU 
lowing. Being upon a visit to Baron von Arnim, at 
Neuensund, in the tFkermark, he told me that frosted 
potatoes had been used some years before id his great 
distillery ; that the quantity of spirit obtained from them 

^ , was nearly equal to that yielded by sound roots, but the 
brandy bad a i^y unpleasant intoxicating quality, pro- 
ducing head^iiche and illness, even when taken in very 
small poftioBs. Brisman ftirtfaer states, that he has also 
used potatoes which haye been frosted, thawed, and to 
all appearance absolutely spoiled, for distillation^; and that 
they havse yielded good brandy, but only in the propor* 
tion of six cans per ton of potatoes, or quarts to I 
bushel) Bedio measure. Should this statement be con- 

firmedf 
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firmed, the discoVery would be highly important to those 
Northern countries where it Tery frequently happens that 
paft of the winterstock of these useful roots becomes frozen. 
%Aooording to Brisman's calculations^ the can of potatoe 
brandy can be sold with greater advantage at 98 schillings 
than the can of corn brandy at SB : wd, according to his 
experiments, a ton of land sown with rye prodnces about 
eighty-nine cans of brandyi whereas the same area planted 
with potatoes yields about 36l cans. Potatoe brandy/ if 
we may, be believe him, is quiti as good as that distilled 
from grain, and the Action that the former loses by Ibng 
standing is totally erroneous. He has made experiments 
with both kinds, and left them upwards of two years in 
the casks. The loss of both is equals but then they both 
gain alike by it in quality. The potatoe-wash is very 
good fbod'for cattle, especially hogs ; and, according to 
Brisman, it has not the-same injurious effect upon ani- 
mals as. other wash, which loosens the teeth. 

M. Richerstrom, of Blekingen, in his *^ Treatise on 
Ibe Succession of Crops," published at Stockholm in 
1809, says, that the inhabitants of the province of fil^ 
kingen distil seven-eighths of the brandy made there firom 
potatoes. They supply with it not only the internal con- 
sumption of the province, but also the orders from the 
sea-ports of that district, as well as the whole fleet of 
men of war at Carlscrona. 

In the winter of 1809-10 the Commercial Assessor Vl- 
dall, to whom the snperintendenceof the royal distilleries 
at Copenhagen was committed, made numerous experi- 
ments upon potatoes. He employed fbr this purpose 
yellow noiiddling-sised potatoes: he procured these roots 
flrom various parts of the kingdom, and found that those 
which had grown in a sonr turfy soil yielded less spirit 
by one-sixth, or more, than those which had been raised 

on 
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on a light soil and high situations. Without the additioa 
of cbruy Uldall couid never succeed in throwing the mash 
. into a gradual regular fermentation^ 'and consequently it 
was impossible to make good brandy from it ; but mixed 
with one-fifth of corn, that is to say, reckoning accord<* . 
ing to weights adding to five pounds of raw potatoes one* 
third of a pound of barley malt and two-thirds of a 
pound of wheaty the mash fermented extremely well, and 
the spirit distilled from it had a pnre flavour. One dis- 
tillation requires six tons, or 1152poundsj of potatoes, 
144 pounds of wheat, and eighty pounds of malt, which 
yield upon an average 154 Danish pots, or 130 Berlin 
quarts, of brandy, of the strength of six or seven de- 
grees. Experiments with potatoes add with grain alone 
prove that the distillation of the former, . even here, 
where fuel is so very dear, and a considerable qxiantity is 
required to boil the potatoes, leaves 20 per cent, more 
profit. The prsicticeof distilling from potatoes has, there- 
fore^ gained ground, and been adopted in many places; 
but, according to the present arrangements in Denmark, 
by which distilleries cannot be established except in 
towns, it is impossible for this method to make such ra- 
pid progress as if the inhabitants of the country also 
were permitted to engage in this branch of industry. 
The potatoe brandy made here, when distilled with care, 
has a sweeter taste than the ordinary corn brandy ; and it 
is naturally less heady, especially when the potatoes have 
been boiled by steam. According to the experiments 
here collected, potatoes which are sprouted and grown 
yield as much and as good brandy as others ; nay, it may 
even be theoretically asserted, that sprouted potatoes, 
which have already shot out fibres for roots, must.yield 
a better spirit, because they are thereby freed from part 
of the gluteui which is prejudicial to the distillation of 

bran4j* 
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brandy. Care must only be taken to prevent them from 
becoming mouldy, for in that case the spirit produced 
from them acquires a very disagreeable flavour. The re- 
fuse is as serviceable for cattle, especially milch cows, as 
the grains from barley, malt, rye, wheat, or any other 
ispecies of corn. 

List of Patents for Inventions, ^-c. 
(Continued from Page 191.) 

w ILL1AM Madeley, in the parish of Yardley, Wor- 
, cestershire. Farmer ; for an improved drilling machine, 
for drilling beans, turnips, pease, pulse, corn, an'd seeds 
of every description. Dated Jniy ^7, 1815. 

David M ushbt, of Coleford, Gloucestershire, Iron- 
piaster ; for an imptovement or improvements in the pro-^ 
cess or processes . of making or manufacturing iron. 
Dated July £7, 1815. 

John LEViris,of Brinscomb, Gloucestershire, Clothier;, 
for an improved shearing machine. Dated July 27,~ 
1815. ^ . 

Joseph Harvey, of Long-lane, Berniondsey, Surrey, 
Turner; for a machine ifor better striking and finishing 
of leather. Dated August 4, 1815. 

William Edridge, of Rotherbithe, Surrey, Brass- 
founder; for an engine, pump, or fire-engine. Dated 
Tl^ugast 4, 1815. 

John Street, of Clifton, Gloucestershire, Esquire; 
for certain further improvements in the mode of making 
and working bellows^ Dated August 11, 1815. 

Richard Dixo'N, of High Holborn, Middlesex, 
Trunk-maker; for an improvem^ent or improvements in 
* the constyuctipn of trunks or portmanteaus of various de- 
scriptions. 
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heated or chemicaliy-cbanged air, gas, smoke, vapour, 
elastic matter, ur flame, to escape from the burning fuel. 
And, farther, I make and af&x in or unto each of the 
said last-mentioned apertures or aperture, a cock, slide, 
shutter, valve, or other similar piece or pieces of n^iecha- 
nism, by means of which lean open or shut the same 
at pleasure. And, farther^ I affix unto the said aperture, 
or each of the said apertures, if more than one, a chim- 
ney, tube, or chamber, directed upwards, ^dbwnwards, or 
obliquelyi and of a cylindrical figure or otherwise (but 
being airrtight): and i make the dimensions of the said 
chimney, tube," or chamber, or ch^mnjes, tubes, or cham*« 
bers, such; that the internal capacity thereof shall be 
wholly; or nearly, occupied by the heated or chemically 
changed air, gas, smoke, vapour, elastic matter,, or. flame, 
from the burning fuel, or other ignited ina|.erJ^I,. when- 
soever the communication or communications through 
th^ aperture or apertures tlfereiinto beloogiug shs^U be 
opened by the last-mentioned cock, ^lide, shtuiter^ or 
valve, or cocks, slides, shutters, or valves. And I .con* 
struct at the said upper part or termination of the said 
air-tight chimney or chiranies, tube or tubes, chamber or 
chiimbers, one or more cock or cocks, slide or slidesj 
shutter or shutters, valve oj valves, or other similar piece 
6r pieces of mechanism, by means of which I caa open 
or shut the same at pleasure. And I farther declare, thafr 
Che operation and effect of my said machine is produced 
and takes place from' the action df the ignited fuel or 
fire, 6f whatsoever kind, upon the air, gas, vapour, op 
other elastic matter, which is contaiiled in the satd chim- 
ney, tube, or chamber, of chimnies, tubes, or cfaaaibers^ 
^nd which may be alternately confined and retained by 
means of the aforesaid cock or cocks, slide or slides, shut- 
ter or shutters, valve or valves, or other similar piece or 

pieces. 
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Specification of She Patent granted to J am £8 Colli be^ 
of Growenor^treel West, Pimlieoj in the County of 
Middlesex ; for an Jpparatm, Machine, or Instrument, 
intended to be denominated m Criopyrite, by means of 
which, PotDcr will be very leconomMcaily obtained, and 
advantageously applied, to the raising of Water, and other 
useful Purposes. Dated January 16, »]815. 

'^JL^O all to whom these presents shall comey 8cc. 
Now KNOW that in compliance with the said prp* 
yisoy I the said James Collier do hereby declare that the 
nature of the said invention, and the manner in which the 
tame is to be applied and performed, is particularly as- 
jcertajoed aod described as follows; that is to saj : I con- 
itruct a furnace or furnaces, grate or grates^ for contain- 
ing fuel in combustion, and closed, or capable of being 
closed, so as to be air-tight on all sides, but provided with a 
fl&e or fiues^ and communication or communications, for 
Emitting atmospheric air^ for the purpose of keeping up 
combustion, together with dampers, regulators, or other 
usisful apd well-known fittings, if preferred ; and also pro- 
vided With a fit aperture or apertures^ for allowing the 
;yaL. XXVIL— Second ISeries. T t healed 
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posBiMei that space wbich was lately dilated and ex- 
panded now becomes cooledi contracted, and condensed, 
and leaves the internal capacity or space comprehended 
within the said chimney, tube, or chamber, or chimnie^ir 
tubes, or chambers, in a stale approximating towards 4 
vacuum, more or less perfect ; and thus by the alternate 
opening and shutting of the cocks, valves, slides, or shut* 
tefs, situated as hereinbefore described to a fixed 4re> 
furnace, grate, or ignited materials, or by alternately 
introducing and withdrawing a moveable fire, with iu 
furnace, grate, or receptacle, for ignited materials, idC6 
a chamber, tube, or chimney, or chambers, tube^ ot 
chimnies, fitted up with proper and sufficient cocksy 
valves, slides, or shutters, to confine the expanded airj 
gas, smoke, vapour, or other elastic mattter, wiihiil th6 
said tube, chimney, or chamber, or tubes, chimnies, o# 
chambers, or to prevent the external air from getting inM 
the aforesaid vacuum or vacuous space, or any of them; 
when produced, an alternate force or power will be gtee-> 
ratedj acting firdt by the pressure of the dilated or ei^-' 
panded air, gas, vapour, ^ame, or other elastic fluid, 
upon whatever machinery may be connected therewith; 
and then by the vacuum or vacuous space ; both of which 
forces or powers may be applied to the immediate rais* 
ing of water in tubes, or by any other means, to the 
working of various pumps, or to the motion of a piston 
or pistons, well fitted in a bored or smooth cylinder or 
cylinders, in the usual way in which pistons are applied 
within cylinders, with proper stuffing boxes, packing, or 
otherwise ; or the furnace, grate, and fiie, or ignited ma- 
terials, may be moved immediately from the inside of 
one chamber, tube, or chimney, to the inside of orte or 
more other chambers, tubes, or cbimnies, fitted up and 
{provided with proper cocks, slides^ valves, or shutter^> 

situated 
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Jitaated as hereinbefore described; by which meanv the 
expansive force will take place in one chamber, tirbe^ t4 
chimney, while^ the condensation 6r vaciloas space^ H 
forming in anotbeif chamber, tube, or chimney, aMi by 
connecting the said chambers^ ttibes, or cbiikinies, by 
proper air-tight tubes, to the opposite sid^sorsorfaces of 
the aforesaid piston or pistons, or other work 6r resist- 
ance to be overcome, great advantaged may be derived* 
But as the machine wilt act by the expansive force of the 
heated or othenvis'e chemically changed air, gas, vapour, 
smoke, flame, or elastic matter alone, or by the vacuuid 
or vacuous space to be obtained as afbrMkid, or by both 
i^onjointly, I do declatre that rt may be employed \h 
ther or all these manners, as may best iuit the perticu^lit^ 
tnie or ca^ imtliediately, as a first Mover, to give tad^ 
ilbn to machinery, and to proddte all the useful ^f^ti 
which can result ftom thfe empldyment of steatH, w 
ether elastic and expansible fliiitl, body, or thing. 

Apd I do farther declare, that this apparattis, machit)^; 
or instrument, consisting of the several parts h'ereinbi^fere 
de^ribed, is the apparatus, machine, dr instrtliaa^nt| 
which I denominate a CriopyriU; by niieans of Which 
power will be economically obtained fVom the ^Kf^iilH 
sive force and subsequent vacuum or vacuous s|;Hice ph^ 
dftced thereby, and may be advantageously applied tt^ 
the raising of' water, and td the other useful and WeN^ 
knowk) purposes heretofore effected by means of an et^ 
pansive power and a vacuum, howsofever otherwise ob«- 
tained. 

And I do farther declare, that although tire Criopyrkt 
will produce its effect by the alternate opening and -shut- 
" ting of the communications aforesaid through one chim*- 
ney^ tu1)e, or chatiiber ; yet the alternate or conjunctive 
use and operavton of two or more chimnies, tubes, or 

chambers. 
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chambers) may .be advantageously emplqyed, so that tlie 
heated or chemically change^ air, gas, smoke, flame, va- " 
p>ur, or elasjtic mauer, may constantly pass from, the 
furnace or fvirnaces, fire-^place or fire-places, or recepta* 
ole for fuel,, or other burning materials, and produce a ' 
greater and. oxore continuous effect. 
. An(l> farther, that whensoever, during, the activity of 
^h^. operation of the said apparatus, machine, or instru- 
npnt, the said cocks, slides, shutters, valves, or other * 
aitpjlar pieces of mechanism, belonging to any chiaiBey, 
ti^.be, or chamber^ or chimnies, tubes,, or chambers, are 
ppenedj the atmospheric air rushes in, and destroys and 
counteracts tbe effect of the vacuum (as intended) 
within the said' space ; and that immediately upon shut- 
ting one of the said chimnies, tubes, or chambers, the 
other or others is to be opened; and that the effect of 
thC; vacuum or vacuous space in each of the said chim- 
nies, tubes, or chamber^, ma}' be niade to take place 
either separately or in conjunction. 

And, moreover, I declare, that I do claim and reserve 
to myself the right of applying fire or heat to theCnofiy" 
fite 'xik a^iy form or direction that may be suited to the 
situation and circumstances under which the machine 
may be erected, and so as to avail myself of the ordinary 
action and effect of combustion, or of the reversed fiamr, 
or any other operation by which fire, flame, or heat, can 
be applied for tbe purpose of expanding or dilating any 
air, gas; vapour, or elastic matter, or of obtaining a va- 
cuum or vacuous space, whether that fire or heat be pro- 
duced, made^ and maintained, in a stationary furnace, 
grate, or other receptacle for ignited materials, and ad- 
mitted into the chimney, tube, or chamber, or chimnies', 
tubes, or chambers, by the alternate opening and shut^ 
ting of any cocks, slides^ shutters, or valves, as before 

described ; 
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described; or whether tbe foel^ fire, or ignited oiaterials^ 
shall.be contained in a moveable furnace or grate, fir«* 
f>lace, or receptacle for ignited materials, to be alter- 
nately moved into, or biioughl out of, the sAid'chimQey^ 
tube, or chamber, or chimnies, tubes,, or. chambers, hjt 
any of the common and well-known processes^for moving, 
niaqhiner}^; or whether ihe said chimney, tube, or cham^p 
t^r^. or one or more of them, shall be. moveable and 
brought to a fixed fire or heat, or whether the said chim^? 
ney, tube, or chamber, or <>ne or more of them, shall in 
the first instance be filled with carbopated hydrogen gas, 
or any other inflammable air or gas which may be made, 
generated, or produced from the fuel, fire, or igdited ma- 
terials, or from such other ingredients as may, be. capa- 
ble, and will produce inflammable air or' gas, either by 
exposure to a fire or otherwise, and which in^ammable^ 
air, gas, fiame, or smoke, when so produced and. ad- 
mitted into the said chimney, tube, or chamber, or chim-« 
nies> tubes, or qhambers, may afterwards be ignited or 
inflamed so as to produce a vacuum or vacuous space. 
In all which constructions I avail myself of such good and 
sufl[icieQt oocks, slides, shutters, or valves, as are com*^ 
monly used, and may be most efficient for preventing the 
passage of any air, gas, steam, water, or other fluid, ^nd 
consider it unnecessary to describe the exact farm, posi- 
tions, or places, of such cocks, slides, shutters, or yalves, 
as they must, in a great measure depend upon the local 
and particular situation of the machinery; and theii^ 
situations must be evident to all persons acquainted >vitb 
machinery, actuated by an alternate vacuum or vacuous 
space or spaces, and the pressure or elasticity of any air, 
gas, steam, water, or other fluid. And I do also ^.vai( 
myself of immersing the chimney, tube, or ch^imber,:or 
chimnies, tubes, or chambers, and the cocks, slides, shut- 
' ' ters. 
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w ?alv«8y Jeariiog tlimtOy as before described^ kk 
waMr^ of BDy olber cooling ageoti in case a more rapid 
ewliag^ coiitractioD, and ooodensation, may be required 
llum -would* be produced wttiioot tueii means, by the or^* 
^ary prooeM of cooling and condensiog in the open airi 
or oiher^Tfie. 

And ibat| lastfyi witfa regard to the instrumeais or ma* 
ehittea wliteh produce their effects by means of an ezpan<* 
site' force and vaettnoi or vacuons space, such as the very 
lMiaie««ue class of pnmps, and the steam-engines of Wpiv 
ce«lei'i'4Stitary, Newcooieni Watt, and others^ wiifa the 
extensive and multiplied use^aod applications ^ibem in 
^modern t4meti I consider <tbat it would be, scarcely pos^ 
irible 10 ^mimerate and describe the aame> and onneces^ 
snry/ because the same are in the bands of the public^ 
Md well known as to the means of connection of the 
same wnh pipes, pistons, valves, and other needfnl ap^ 
pamtns, to all practical men accnstomed to works of thia 
ov the like nature; but that, wbateV«r may be the kind 
of mathinery to be connected with ^ Criopyritt, I do eai>* 
ploy 'the. motion of the said mBCfaihery to perform the 
office of moving the furnace or furtmoes, grate or grates, 
er otber f eceptacle or receptacles, for containing fuel, fire, 
or any ignited material or materials, when (he same may 
r^qnireto be moved, and of opcinoittg and shutting the 
needful cocks, valves, slides, shatters^ and communiea^ 
ttons, at the fit and appropriate instants of time as before 
described and required to be done. And that, for the 
mid last knentioned purpose, I do make use of such gear 
as is or hath been commonly used lo open and shut the 
valves t^r parts of communication in sleam-en^iaes and 
otfaer machines. 

In Wftnesd whereof, &c. 
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Specification of the Patent graniedto William Bell^ of 
Birmingham, in the County of Warwick, Ungineer ; for 
a new and improved Method of making and manufac- 
turing Wire of every Description. 

Dated April 18, 1815. 

TTo all to whom these presents shall come, &c. 
Now KNOW YE, that in in compliance with the said 
proviso, I the said William Bell do hereby declare that 
my said invention, and the manner in which the same 
is to be performed, are particularly described and ascer- 
tained in and by the drawings hereunto annexed, and the 
following description thereof ; that is to sfiy : I make use 
of rollers, made of iron, steel, or other metals, such as 
are applied to flatting or rolling of metals ; and in order 
to obtain the impressions for rolling the differetlt sorts of 
wh-e, I indent my rbllers by turning in them fluted liol- 
lows, reedk, or any othfer requhred form, as appears in 
drawings iannexed, at letter A. Or otherwise I produce 



A * '* . 




the impressions by ^Jj|E^4^u||^^ jtunching, or by cast- 
ing my rolls with the impressed form upon them, from 
* Voi.XXVIL— Second Seujes. Uu patterns 
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patterus or moulds made for that purpose. My rolkcs 
being thus prepared^ are put together in a frame, and 
placed parallel to each other^ ia the usual way^ as they 
are done for rolling or flatting* I then pass such rolled 
or flatted metol, as occasion requires, between the said 
rollers, as before described; and by compression I pro- 
duce the figure, form, and size, intended, as at B. Th^ 




next part of my process is in difiding or separating, tlie 
wires from each other, which I perform by. the use of 
slitters^ nearly similar to such as are used for slitting 
sheet iron into rods, or I can separate them by circular 
or lever sheers, or by tools worked in ^fly press^ or by 
rollers inverted, as appears at D. , 




X4etter 
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Letter C represtnts the wire divided. Ttiere are vari*- 
ttu&ways by which the wires may be separated ; as, for 
instanee, letter E represents a* pair of rollers, formed for 





the purpose of passing the rolled wire metal throughi by 
which the wires become divided, by breaking them one 
from the other. In witness whereof, &c. 



Specification of the Patenf granijed toJi^/^v Rondoni, of 
Oxford'itrejet,, in the County of Middlesex, Gentleman; 
for certain Improvements in the .Construction of Dioptric 
telescopes. Communicated to him hy a certain foreigner 
residing abroad. Dated January 181^. 

With an Engraving. 

HTo all to whom these presents shall come, Sec. 
Now KNOW YE, that in compliance with the said pro- 
viso,, I the said Jean Rondoni do hereby declare that the 
nature of the said invention, and the mjanner in which the 
same is to be performed, are particularly described and 
ascertained in manner following; that is to say : It doth 
consist in the varying the magnifying poiyer of dioptric 
telescopes, by my improvenien^ in the same, for the well 
khowti' benefft and ^advantage thereby derived, and the 
manner of performing the same is set forth hereinafter, 
and by the drawings hereunto anne;ced. And, firstly, 
Y^ith regard to varying ^he magnifying power of tele- 
scopes, when the eye-glasses of the same are to be con- 

Uu 2 cave. 
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m bear la diminisbWig po#er/l do forjn the teye 
part, of two GODcavci glasses, placii^ obe in the side or 
tujbe oeiur^st theeje, and the other in t^< next, or second, 
or third, or other tube, from the eye, as thcr pdwer of 
the glasses or other circumstances may require, by which 
means I am enabled to bring near together, or divide 
apart, my said two concave glasses; and as the same are 
brought nearer together, the magnifying power increases, 
and as they are divided apart, the contrary. And, se- 
condly, with regard to varying the magnifying power of 
j^elespopes of the usual construction, with fourwnvex 
gl^ses in the eye part^ I do construct them in such man- 
ner that the third and fourth glasses frop the eye may be 
moved farther from, or nearer to, the eye, by the means 
and after the. manner following. , 

Fi^. l, (Plate X.) in the said drawing?, represents a 
longitudinal section of .the eye part of a telescope, hav- 
ing four convex glasses in the same, and supposed to be 
placed at the usual relative distances £rom each other, 
having regard to . their several powers, a a}, aa\ repre- 
sents the external tube of the said eye part, having 
therein the two slits or openings cc^, cc*, one, of 'which 
openings is again represented at c 

Fig. 2, b b, bb, is a tube, containing the first eye-, 
glasses, Nos. 1 and 2, and the stop d, similar in all re- 
spects to tubes in the like situation in common .u$|e, and 
therefore forming no part of the improvements. 5,6, 5,6, 
is a tube, carrying on it the glass 3; and 8, 8, is a welt or 
protuberance formed thereon, so as to tou<;h and press, 
QU the internal surface of the tube a a\ a a\ 7; 7, i9» 
another protuberance on the internal surface of th^ 
tube a.a', touching and pressing on the exteriial sur- 
face pi the tube 5, 6, 5, 6. 0, 9, is another protubejaaci^ 
in the internal surface of the tube 5, 6^ 5j6, and at 6,^ 
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in It ring screwed into th/e snine tube, and forming 
mother protul>erance internally and externally le, IS. 
12) 15, is a tube, part of which passes freely within the 
,tube,<^»6„5>6| and carries within it, the glass 4, and 14, U. 
Ui 14itis ^ stQpiiperforated.at, 17, and supposed to li^ at 
Ihi^ pr^pctr ailusUion.qsual.Cor aQtop, between the glasses 
J and 4^.and in the txteroal 9urfooe of ihe tube 12, 13. 
12| 19, ^ylln U» is a tbiread or screw cut on the same, 
and 10,, lOt, M a stop, capable of being screwed backward 
and forwards thereon, and ^llow the tube 12, 13, 12, ld> 
lo pass farther into the tube 5, 6, 5, 6, on the contrary, 
and regulate or a^jost the proper distance between the 
glasses 3 and 4 whilst in the usual situation. 1^, 15, and 
16, l6, are two beadng. pieces pressing against the tube 
aa\ aa\ and causing the tube 12> 13, 12, 13, to pass 
steadily up and down the same. 

And I do, (supposing the glasses 1, 2/3, 4, to be at 
their proper rektWe distances, with regard' to the power 
thereof, or other requisites, accor(}ing to the qsnal forma- 
tion of telescopes,) by pressing on the tube 5,6, 5,6, 
at .the aperture cc^ cc\ force the same forward, and 
cause the glass 3 to come nearer to the glass 4, and far- 
ther from the glasses 1 and 2, and thereby gradually in- 
crease the magnifying power of the telescope ; and when 
thereby the stop 9>9> has come in contact with 10,10, 
the tube 12, 13, 12, 13, and (he glass 4, in tlie same, are 
passed Ibrwards in the same direction, and with the glass 
3, by which the magnifying power of the said telescope, 
is still increased ; and as either of the said movements 
and increase of magnifying power takes place, the whole 
eye part of the telescope must be drawn out with the 
'tube ad f aa\ to increase the distance from the object-^ 
glass, and in returning the same to or towards their ori- 
ginal situation the contrary. And in adapting m^ said 

improvement. 
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improvement, .relative to t^leseopes wkb convex eye** 
glasses, where the namber of tubes or slides is increased 
for the sake of portability or compactikess, L do form ifie 
part of tube 12, 13, \2; 13, between the bearing parts W, iS, 
and 15, 15,*much shorter^ and- fit to the iaterna4 diameter of 
the second tube from the eye, and toTorm the rest of my 
before-described alterations in the first tube next the eye. 

And> moreover, my said improvements' may be varied 
and adapted, with^regard to dimensions and Iblrmatibn; 
and that the moveabriity of the glasses mhy be done by 
means of wheel and' rack work, or gcrew< and nut, or 
other well-known means not required here to be particu- 
larised,, and which any competent workman, in works of 
this and the like nature, can devise and exectiter' 

In witness whereof, &c. 



Specification of' the. Patent granied ta John Pwh, of Over, 
in the Parish of Whitegate^ in the iCoimtyi of Oketter^ 
Salt Proprietor ; for making and altering . Salt Parit 
on an improved Principle^ Dated May 26, 18I5» 

^HlO all to whom these presents shall c6me, 8cc. 
Kow KNOW YE, that in compliance with the said pro- 
viso, I the said John Pugh do hereby declare that the 
nature of my said invention, and the manner in which 
the same is to be performed, are particularly described 
as follows ; that is to say : The rims of the salt pans are 
to be made in the usual manner. Those parts of the pan 
bottoms which are immediately above or over the centre, 
of the fires are to be lowered and sunk about a foot, more 
or less, from the front rim, in an oval, circular, oblong, 
square, or any other form, as I think proper to be so . 
lowered; that the lowest part be twelve inches, more or 
less, according to the size of the pans, deeper than the 
general level of the bbttouas of the pans, and the bottom 
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cftHe lowered, part to be eitbeir ilat or rounded. The 
wbole of the beibre«4]iieDtiooed sunk or lowered parts are 
to be made of oast iron^ wrought iron, copper^ or any 
other metal, as l think proper ; or the sides nifiy be made 
of one kind of metal and the bottoms of another kind. 
If cast iron or copper be os^d^ the sides and bottoma 
should in that cusei be cast: separately : the upper abd 
lojwer part of the sides to have Ganges of about sixinehes 
broad, more or less, with holes, either cast or drilled, to 
admit, screws or rivets, by which they are to be joined or 
fastened to the adjacent level parts of the pans. When 
the oblong square* form, with rounded bottoms, is 
adopted, (which is the be^t form,) for a pan of one thou- 
sand, feet measuveme^nt, with frar fires, the following dv* 
mensions of the lowered dr' sunk . parts> as before de- 
scribed, will be surfBcient length or conjugate diameter^ 
five feet breadth> or transverse diameter, two feet and a 
half, depth of the centre ope^foot, . and so in proportion 
for a pan or pans of greater or lesser size, and also in pro- 
portion to the number of fires used under them, and ac- 
cording to the kind of salt to be manufactured, the fore 
part of the pan or . pans should have lids dr covers, made 
of* wood, OF other light materials, more or less in num- 
ber, according to the width <^f>the pan, which are: ta co- 
ver tbe surface of the brine, from one side of ^^he pan to 
this other, as for as>tbe befpre-inentioned sunk or lowered 
parts extends These lids or x^overs- should be hung by 
}]inges,'OD a strong rod of iron, reaching entirely across 
the fore part of the pan^. and resting on the. side rims, 
fhe .frontpart of the lidsor covers resting upon the front 
arinii; WihichilidS iOr <^vers( shotild be made to draw up 
iiid dawn: by. means of ropes and pnliies, fastened 4:0 ithe 
limberiHa tke pan bouse roof, or they may be suspjdnded 
b^ means of rop^s and palUea fastened to th^ roof of the 

pan 
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pan hpu^ei so that tbey mf^y be raised up or let doiini 
ypoD the rims of the paos aod the traoaverse iroD rod^be^ 
fore meotioaed. A drpp boards .of tbiii wood or other 
light materials, .should also be affixed to the baek part of 
the lids or covers with hiagesy or otherwise, so as to ad* 
mil of it being moved op or down, according as k is 
found necessary, to confine the beat in the brine over the 
fires^ and to accelerate the boiling. Pans maAe on this 
principle and construction wilt allow of the fire grates 
being made considerably shorter and narrower than those 
in ordinary use ; and by the pasts of the pans * over the 
fires bebg sunk lower than the rest of the pan bottom, a 
sufficiwt quantity of brine will be contained when little 
or none is left to cover the other parts. Thus a much 
greater and more permanent degcee of heat can be ap« 
plied with considerably less fuel, and without the. risk of 
burning the pan bottoms, an occurrence very frequent in 
the common way of making pans ; of course there will be 
a very considerable saving of expense in the arli<des of 
coals, iron, and labour,, as less coak,. less iron, and repairs^ 
will be wanted by the adopl»on of my invention* The 
advantages arising from tbfd lidsor covers are as follows: 
by pxeventing evaporation over the fires, a mnch greatte 
or more intense degree of heat is caused :to )Bocitmu)ate 
in the subjacent brine, which> producing a current^ pro* 
pels the salt forward into the pan, and prevewts. jdie' de^ 
position of it over the fires, which would sodn.posove de-* 
struct! ve to the pan bottom. The heat abo^ by being 
confined and becoming mdiie..iQtense> will consequdntly^ 
be mort rapidly and more ' equally diffused tbronghodt 
the wh^le contents of thofpan, by which nieansgicat 
quantities: «f salt, and of a superior orystalli^atioii' 4flnl 
quality, will be OMtde Uiaa in pans of 'the o#disiary *doii- 
•ttu<^tioa» : In witness whereofr &6« 
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* Additional Remarks on Mr. Bagot's Tatenf, inserted cft 
the " Repertorif^ of last Month, far passing Vessels from 
one Level to another on Canals. 

Communicated in a Letter to the Editors, by the Patentee. 

Gentlemen, Birmingham^ Oct. 10, IB15. 

At the time I forwarded to you a duplicate of the spe- 
cification of my Patent for passing boats^ &c« from differ- 
ent levels of canals without loss of water> with some obser- 
vations on th^ advantages to be derived therefrom, which 
were inserted in the llepertory of Arts** of last montbi it 
did hot then occur to me that it was necessary to say more 
on the subject, but as it appears that many very errone- 
ous conjectures hare been formed relative to the time it 
will require to fill a lock with water, by the improved 
«ystem therein described, I am induced to forward the 
accompanying paper, containing calculations of the time^ 
in which a lock may be filled by the proposed improve- 
ment, which may be considered as additional to the ob- 
servations before transmitted, and which I trust will en- 
able the readers of your valuable work fully to appreciate 
the advantages to be derived by the improvement therein 
proposed for adoption. 

Tt may be deemed by many an essential thing to shew 
that the advantages before pointed out, in the observa- 
tions accompanying the specificalion of my patent, in- 
serted in the " Repertory" of last month, may be attained 
in such a reasonable time as will enable companies 
adopting the proposed improvement to pass a trade on 
their canals ; for it may be urged, that allowing a lock 
on this principle could be filled in an hour, or even a 
<)uarter of an hour, yet the benefits to inland navigation 
would be so limited that in most cases it could not be 
applied with any advantage whatever, as it would not in 
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ibid case be capable of passing -a trade: But if it can be* 
«bewn> in a clear and rational manner^ that all ibe ad- 
vantages therein enumerated conjoined can be attained 
in such a short space of time as to4>ass an equals or even 
a greater, trade on canals than is at present done by 
locks on the best conistructed principles, such a state- 
ment would, I should conceive, induce proprietors of 
canals, and others interested therein, to ayail themselves 
of the benefits to be derived therefrom, by adopting the 
proposed improvement without any hesitation. 

I will therefore suppose, that in applying the principle 
of raising water from the lower levels of canals into the 
upper, according to the improvement laid down in the^ 
foregoing specification, inserted in the " Repertory" of 
last month, page 262, it should be proposed to apply the 
jsame to a six fee^ luck, whi<ch I will suppose will require 
one hundred tons of water to fill, and that the evacator 
should have a cubical capacity, equal to ten tons of wa-^ 
ter^ which it may be deemed necessary to throw into the 
lock at each depression of the evacator ia the forcing 
chamber, and that the evacator shall be depressed two 
feet at each operation to perform the same. 

The cubical content of ten tons of water is 358.4 feet^ 
which, divide by two, the depth the evacator is to sink 
in the forcing chamber will be equal to 170.*, whosp 
square root, 13.38656, will be equal to the side of thp 
evacator, which will displace ten tons of water on being 
depressed two feet in the forcing chamber. I will take 
the side of the evacator at 13.4 feet, and suppose it is 
thought necessary to employ the power of four men, each 
of whose exertions shaU be equal to one hundred weight. 
Divide the whole weight of the water to be displaced, 
which is equal to ten tons, by 4, the nuttiber of men to 
be ^qsplo^'ed, the quotient will \>e two tons and a half for 

each 
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tach man's pewer to overcome^ which I will assume as 
the power of the depressor. 

' As the increments of weight are proportional to the 
depths, the evacator is to be depressed in the forcing cham- 
ber, and will increase from to ten tons ; it will require a 
power of fif tons to sink the evacator six inches in the 
forcing chamber, five tons will sink it one foot, and at two 
feet it wiH require the whole force of ten tons. 

Therefore, taking a depressor, the diameters of whose pis-^ 
tons are as two to one, and supposing the lever thereof to 
hate a power of ten to one, and that the weight of the lever 
AaH be equal to I28]bs. a power of llf2lbs. applied to the 
eiid of such lever will be able to sink the evacator six 
inches in the forcing chamber, and thereby displace if 
ttons of water, which will be driven into the lock ; se- 
cond power, of llSlbs, will sink the evacator a farther 
depth of six inches; and a third and fourth power, 
^ach of D^lbs. being applied^ will cause the whole quan- 
tity of ten tons of water to be driven into the lock. And 
supposing the length of each stroke of the injector to be 
six inches, and the diameters of the pistons of the de- 
pressor and injector, as before stated^ to be as two to 
one,' at four strokes of the injector^ the piston of the de- 
pressor -and the evacator will have sunk six inches in the 
forcing chamber, so that at si^cteen strokes of the de- 
pressor ten tons of water will be forced into the lock. 
And supposing the lock, as first stated, to hold 100 tons 
of water, at.l60 strokes of the lever of the depressor, the 
lock will be filled. And allowing that forty strokes per 
minute may be made by the men, in four minutes with a 
single injector, 100 tons of water are shewn to be capa- 
ble of being forced into the lock with a power of 4 cwt. 
added to the weight of the lever; and if two injectors are 
used, which { should at all times recommend, the time 
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will be reduced to one4uilf, or two miautes; and, id factg 
it may be performed in any given time, as it is only ne^ 
cessary so to apportion the power to the time that there 
may aot be any waste thereof, and the effect is gained* 

It may be urged, that io this calculation there is not 
any time allowed for the forcing chamber being refilled 
from the lower level of the canal. This is granted. Bat, 
in answer, it is only necessary to remark, that^this will 
not be requisite. For if a second forcing chamber be 
fkttacbedi extending likewise alongside of the Tock, and 
the same injectors be made to communicate with the 
piston of the depressor, merely by opening a connecting 
valve, the effect is gained ; for one forcing chamber will 
be filling whilst the other is emptying, and so on until the 
lock is filled. Or, after the lock is filled, and the upper 
pond of the canal should require to be furnished with 
water, until that end is fiiUy accomplished/ 

In this statement it will be perceived there is not 
any notice taken of the water which must be displaced 
in the Jock by the boat and cargo, which will fluctuate 
between ten and thirty tons, according to circumstances, 
whether the boat be empty or loaded ; and which, had I 
taken into calculation, would have lessened the time here 
deduced considerably. But I thought it best to shew the 
time in which a bck can be filled by this improved sys-^ 
tern, leaving the water displaced by the boat and cargo 
totally out of the question. 

Thus I have sh^wn, in the most clear and unequivocal 
manner, that the advantages before pointed out are all 
gained by a simple, efficient, and rational process, and by 
means which can easily be applied ^o locks on the present 
construction, so as to enable them to pass a trade, an4 
save all the lockage water they before lost. 

Yours, 8u:. Thomas Bagot. 

Description 



description of an Instrument for performing Surgical 
Operations. By Mr. John Bottomlet. 
Communicated in a Letter to the Editors. 

With an Engraving. 

Gentlemen, Scarborough, Sept. 0,8, 18 15. 

\ LATELY shewed the surgical instrament, described 
in No. 159 of your Repertory, page 138^ to an eminent 
surgeon^ who very highly approved it, but told me, that 
in some operations the projecting of the head of the 
screw would be attended wi^th inconvenience : to avpi4 
which, I proposed to him the use, in such cases, of ai| 
instrument formed on the plan of the sliding tongs used 
by watch-makers. He has since had an instrument coiw 
^tructed on the plan of the pin-tongs, and has used it ia 
case of polypus in the throat with great facility and 
yuccess. 

Annexed are sketches of both instruments/ (See Fig. 5, 
Plate X.) That on the plan of the sliding tongs I shoul4 
think the better of the two, especially for those extra^ 
ordinary operations for which they are intended, for it 
grasps the needle mor'C firmly than the other, and how-* 
ever deep the cavity into which it may be introduced,^ 
the slider, being situated at the outer end, can always be 
conveniently reached. Besides, by reversing it, as is 
shewn in the dotted lines of the slietches, the other ia» 
strument is in effect produced. 

Hoping you may not consider me enlarging too much 
on these little matters, but may be pleased to accept this 
communication, and give it with all convenient speed to 
the public, I remain, 

Yours^ &c. 

John BoTTOMLEY* 
Remarks 



^ ttmarks on the Em^oyment of ObKqut Riders^ and on 
other Alterations in the Construction of Ships. Being 
the Substance of a RepoH presented to the Board of Ad- 
miralty ^ with additional Demonstrations and Illustrations. 
% Thomas Young, M.D. For.Sec.R.S. 

(Concluded from Page 293-) 

Grounds of Decision respecting Oblique Riders. 

This comparison therefore brings the question, re- 
specting the general utility of oblique riders, itito a very 
Harrow compass ; and we have only to inquire in what 
^ay it is most usual for ships to exhibit symptoms of 
Weakness, in order to decide it. Now it will appear 
that, iti cases of arching in general, some of the butts ef 
<be planks are always fduhd to have parted aloft, at the 
same thne that the angular position of some parts of the 
structure has as uniformly been more or less altered ; and 
tevy generally a certain degree of sliding is observable 
in thte planks at the sides of Some of the ports. This 
sliding is seen very distinctly in the planks of the Albion 
tod of the Belliqueux, now at Chatham : at the same time 
* there are also obvious indications of a certain degree of 
extension and compression ;^ in the Albion, the butts of 
the planks hsive, parted so fiir, that in some instances, 
pieces have been let in between them : and in the Belli- 
queirx there is'a space of about five inches between the 
middle of the deck transom and the carling, which had 
^iginally been in contact with it. In the Asia, lately 
htu^nched in the Medway, the arching amounted to three 
ifniches and a quarter, and the comparative length of the 
upper and lower parts was probably altered about two 
inches at most : the parting of the butts amounting to 
three*sixteenths of an inch each for upwards of fifty. 

• feet 
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feet in length in the midsbipS| and for about eight feet 
from the top of the side^" making a total exten^ioq 
probably less than an inch : so that about half the effect 
seems to have been produced in one way, and half in the 
other ; but apparently the greater half by the Want of 
stijBTness. It is also usually observable, th^t ther.e haf 
been 9ome degree of permanent compression or crippling 
belo^; the butts of the planks openit^g wheq the oau^^ 
of arching has been removed, aqd the sheathiqg being 
more wrinkled than would have happened from the simr 
pie bending of the planks. Where it has been qbserved 
that the fore part of all the treenails^npported the pre^r 
sure of the planks in the after part of the ship^ md ih^ 
after part in the fore part of the $hip, the observation^ 
must probably have been m^deon tl^e lower parts of the 
3hip, from the effect of a partial copipresaion of tbi? kind* 

Authorities. 

From this statenient it appears, that unless some ver;^ 
strong facts can be produced, to disprove the probability 
that the relative angular position of the parts constitutinj^ 
a ship may always be materially altered^ without an abso- 
lute failure s>f strength, it cannot be denied that the ^ 
principle of oblique bracing offers, a remedy for the ten- 
dency to arch, whatever doubts there may be of tl^e effi- 
cacy of any particular mode of applying it. And even 
if no observations could be produced in confirmation of 
the frequent occurrence of su,ch a change of the angula^r 
situation of the timbers, the supposition that the stiff- 
ness could be perfect in this respect, notwithstajiding 
the unequal shrinking of the timbers, and other similar 
circumstances^ while the ultimate strength gave way by 
the failure of the fastenings, is in itself so highly im- 
|)robable, that no positive evidence would be required 

for 
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for its complete rejection. We shall find accordingly, 
that Mr. Bouguer takes for granted the existence of a 
partial flexure^ as sufficiently admissible without direct 
proof, and recommends the adoption of oblique planking 
as a remedy; and that other experienced authors have 
been equally favourable to the employment of some simi- 
lar arrangements. In speaking of Mr« Gobert's mode of 
placing the cieling of a ship obliquely, Mr. Bouguer ob- 
serves^ that this method cannot fail of producing the 
most desirable effects ; for when the planking both within 
and without was arranged in the direction of the keel, it 
happened, in case of the ship's arching, that the rectan- 
gles formed by the timbers and the planking, merely 
(changed their figure a little, so as to become rhomboids, 
two of the angles opening a little, while the other two 
t)ecame more acute : but when the planks of the cieling 
are laid in an oblique direction, they serve as diagonals 
to the rectangles, so that a simple change of the relative 
lingular situations of the sides is not sufficient to admit 
of the arching, without an alteration of the length of the 
diagonals, which would afford a resistance incomparably 
greater, especially at the upright parts of the sides, al- 
though at the floors it would have but little effect/' Traite 
du Navire, 154. Mr. Groignard also, whose memoir, on 
the improvement of ship-building, has been obligingly 
communicated to me by an ingenious gentleman, for-^ 
merly his pupil, although he objects to Mr. Gobert's me* 
thod, confesses that he "should have very much ap- 
proved this mode of disposing the cieling, if it had been 
possible to employ straight planks having the same 
o1)liquity, without interruption throughout the whole of 
the ship's length but thinks, with Bouguer, that in 
carpentry " every interruption is to be avoided as dan* 
l^erousj" an objection so vague, as neither to require 

par 
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not to admrt a very distinct reply* . Don George Juan 
too, after a calculation 6f ihe absolute strength of the 
pieces of timber employed in the^constraciion of a ship, 
very properly remarks> that the.effect of arching must be 
attributed not to tl>eir want of strength, but to their 
play on each other/' 

9. Mr. Seppings's Bracei. 

It appears therefore to be sufficiently estal)lished, 
that the principle of employing oblique timbers is a good 
one, provided that it be so applied as to produce no prac-^ 
tical inconvenience. We must next inquire, whether. 
Mr. Seppings has introduced it in a naanner likely to be 
eifectual, and not liable to any material objections. He 
places, on the sides of a 74 gun ship, several series of 
oblique braces, principally between the ports, in thei 
place of the internal planking, making an angle of about. 
£4® with the decks; consisting of planks four inches 
thick and about eleven wide, coaked and bolted to the. 
timbers, and abutting against upright pieces similarly 
fastened. Now it follows, from what has, already been 
$tated, that these pieces have about four<»fifths as much 
effect in co-operating . with th^ neighbouring parts, which, 
act horizontally, as if they had been placed in the .same 
situation with them, even on the supposition that the 
relative angular situation of the pieces is unalterably 
fixed : but for preventing the alteration of this situation, 
thece is no doubt of their being very advantageously ar- . 
ranged, so far as their strength is sufficient ; and the ex- . 
istepce of a tendency to such an alteration, in a very 
material degree, appears to be altoget||^c indisputable. 
Below the gun deck, the oblique timbers are considerably, 
strongier, although they act under circumstances some- , 
what less favourable. 

Vol. XXVII.— Seconi) Series, Y y If, 
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Ifi however, the resistance of a part of a strocture i$ 
very immediately directed against a certain force, wiih- 
out an adequate co-ope-raiion from other partis of tha( 
structorCj and if, being abandoned by those parts, it 
eitposed to a strain which it i^ too weak to withstand^ it 
is obvious that it must inevitably be the first to give way, 
and must leave the rest of the fabric more exposed to be 
overpowered by such a force, than before its introduction. 
We must therefore inquire, how far it is possible that 
Mr. Seppings's braces should be so abandoned. Now 
supposing a 74 gun ship to arch two feet, and one half 
^of the diange to depend on the sliding of the planks over 
each other, v^hich w;il be allowed, by those who doubt 
the utility of the arrangement, to be fully as much as can 
ever happen ; the greatest fall of the surface will be ot^e 
foot in forty-four, and the length of the brace will be di- 
minished TTT9 Of tW ot an inch in the length of six feet,' 
which, with a moderate allowance for the partial yielding 
of the fastenings, it will be perfectly capable of support- 
ing withodt 1>eing crippled, although indeed it could 
sfcarcely support much more. It is obvious, however, 
that thifi Supposition in many 'respects far exceeds the 
utmost that can possibly happen: and it would even re- 
quire a greater forc^ to produce .such an efFebt oa the 
bra<;es,' than any which the ship actually -sustaitis. In 
order to calculate the ihagnitude of the greatest stram 
which these pieces could support, it will be safest to pro- 
ceed oh the supposition, that each square inch of the 
secAoit of -good oak timber is capable of restating the-- 
presb'ure of fo'ur tons oh an average : ft wiH thed appear 
that a single iefifei of such braces, as Mr. Seppfngs em- 
ploys, extending throughout the length of each side of 
the ship, would support a weight of 143 tons, in wbrft- ' 
ever way the force counteracting it might be applied;' 

• • -atkd 



^nd other, Atieratiani in the Comtrudion of Ships. 347 

and esiimaling the effect of all the braces and riders as 
equivalent to about four. such series^ the whole would re- 
sist a force of 570 tons; while the greatest force derived 
from the distribuiioD of the weight, together with the 
^tion of such waves as we have considered, amounts to 
about 450 tons so that the strength of these braces can 
scarcely be insufficient to support the pressure, nnless the 
ship should bes left dry, resting 00 the middle of her 
keeJ> and the braces should be abandoned by all the other 
partsi which usually co-operate with them The fasr 
^^inga Da ust indeed be considerably weaker thap this^ 
and the other parts of the ship considerably stronger ; 
but since the fr^stenings appear to possess sufficient 
strength to resist any strain which is actually likely to 
affect them, there %eems to l>e no inconvenience in their 
inferiority tq the other parts.. In fact, the Tremendous 
actually supported for three days, without any percepti- 
ble change of /orm, a strs^in fi41y equal to that wbi^h i^ 

* a jointed parailelograni, compoced of pieces of invariabte 
length, having one of its sidet fixed in a vertical porition, be fup« 
' por|e^ bj;dii^onal brs^e, the cowpremion or extennion of the brac^ 
will be to the descent of a weight Connected with the moveable end 
of the parallelogram, as the depth of the parallelogram to the lengthi 
of the brace, whatever the actual distance of the weight ma j be $ so. 
tbat although the strain on the horizuntal pieces increases with this 
distance, that which affects the brace is independent of rt 1 the rela-' 
live being to the absolute str^ength as the depth of the frameis to the 
lesigth of the bracie* ^e must therefore inquire, what is U>e j;reatest 
abs^ute force .that can he .supposed to urge a given portion of the 
fabric in either direction : thus the excess of weight which has been 
att^buted to the bowsprit and the neighbouring parts being 192 tons 
at 19} feettrom the head, this force may be occasionally increased 
by a siiiiilar pressure derived from the effeet of ibe waves, which 
ait-ne .wonM amount to SOS tons at S5f feet from tbe bead, and 
ifbich maj- sometimes coroperate w|tb tb« formers fto as to coofti? 
tute a force of about 4S0 tons« about 25 feet from the bead. 

Y V 2 here 
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Jjere calculated, having been purposelj' left on shores, 
jvhich extended through fifty-two feet only of her length. 
But it must be remembered, that such a force, from its 
very gradual application, must be much less trying to the 
ship's strength, than the more abrupt changes which oc- 
cur at sea, and it must on the whole be inferred, that it 
would be unsafe to trust to the braces alone, unsupported 
by the co-operation of the neighbouring parts. It would 
probably be easy to add some further strength to these ^ 
Vaces near the ends of the ship, where the strain oa 
them is the greatest, especially about thirty feet frpm 
the head, if it were found that they gave way before the 
rest of the timbers ; and it might also be possible to re- 
place theip, if they had once failed, with greater ease 
than many other parts of the fttbric. 

It may be questioned how far it is allowable to omit 
any part of the innet planks between the ports, for which 
the braces are a substitute, ^n account of their utility in 
securing the butts of the planks, which are always made 
to shift where they are supported by this subsidiary tie : 
but with the outer plankinfg which remains, and with the 
pai'tiai assistance of the braces, to say nothing of that of 
tlie shelf pieces, it qan hardly be believed, that 'the tie 
is more likely to part between two ports of the same 
deck, than immediately oyer one of then^. 

It has been very ifigeniously observed, that arching is 
not only a part x>f the evil occasioned by a ship's weak- . 
ness, but that it has an immediate tendency to afford a 
partial remedy for the cause which produces it, by mak- 
ing the displacement greater at the extremities of the 
vessel, atid sm^ier in the middle : but, in f^ct, this 
change appears ^o be too inconsiderable in its extent, lo 
produce any material benefit : the strain at the midships 
being diminished by each inch of arching only sixty-six 

tons. 
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tons, supposed to act at one foot : so that very little re-> 
-lief is obtained from the change, in comparison with the 
whole strain. 

The case of the Kent, which broke in a remarkable 
degfee, notwithstanding the employment of riders of 
large dimensions, is perfectly reconcileable with the prm* 
ciples which hare been' laid down : indeed these riders^ 
which made an angle of a few degrees only with a verti- 
cal line, could have sq little effect either on the strength 
or on the stiffness *of the structure, that there was not 
the slightest reason to expect any materia] advantage 
from their application. 

The explanation which has been given of the universal 
tendency of ships of war, in all common circumstances^ 
to arch throughout their length, is sufficient to justify 
the difierent directions in which Mr. Seppings now ar» 
ranges his braces in the different parts of the ship, since 
they must necessarily afford a greater strength as shores 
than as ties, and since the most permanent and the 
greatest strain will generally be such as to call them into 
action in this capacity. ' When, however, a ship is^ com- 
pared to an inverted bridge, it must not be forgotten 
how necessary it frequently becomes, to consider these 
braces in a different capacity, and to provide for this 
contingency, as indeed Mr. Seppings has not neglected 
to do, by employing such fastenings as are extremely 
wdll adapted to secure, their action as ties. 

The shelf pieces, which Mr. Seppings employs, and 
the superior strength of the fastenings of his decks, to 
the breast hooks and transoms, have so obvious a ten- 
dency to counteract the causes of arching, that it is un- 
necessary to insist on tlieir utility : the weight' and ex- 
pense of the shelf pieces are probably the only draw- 
backs upon the advi^ntages, which they are sa manifesly 

calculated 
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calciilated to aSbrd^ in resi9ting both a vertical and .a la«> 
Kfral strain : and even in these respects, they appear to. be 
preferable to the wooden knees formerly employed. 

The iriiiog up the intervals of the' tiinbers, throughout 
the hold, with wedges of old ^tuff, is perhaps the most 
indisputably beneficial of all the alterations which &lr» 
^eppings has either introduced ou revived.io an jinproved 
for.m« The'8treDglh> which is thus obuuned, act» imme* 
diateiy in the prevention of arching, aod is probfiblyy in 
this respect, more tlian equivalent to that of the internal 
planking, which has been.omiUed ; while the cohesive 
strength of the external planking, considered tki a tie, is 
still probably more than sufficient for resisting the «maller 
force, which occasionally operates in a contrary. direc<^ 
lion : although the strength-of the ship, for resisting such 
a force, is certainly much diminished by the change. 
Fvoin the manner in which, these wedges afe driven by 
Mr. Seppings, it may easily be understood, that they 
may tend to^produce a convexity below, without raiung 
any part of the keel from the blocks, .merely .caasing it 
to press more strongly on them .at the -midships ; so that 
iftbis difference becomes equal to that .of the. weight and 
pressure after launching or floating, there may be no 
t^uleacy to. any further change whatever; and hence it 
diay . happen, that without any other superiority of stiff- 
ness^ or ^evea of workmanship, a ship may appear wholly 
exempt from arching, a^ the Tremendous did^ and some 
oftber ships :are said to have done. . Without the opera* 
tion of some^uoU cause, even a hollow cylinder of com^ 
pact oak, 18Q feet long, fifty feet in . diameter, and six 
inches m thickness, if such a mass could be supposed to 
exts^t,. would exhibit^ svhen immersed to the<depth of its 
axis, a degree of arching just perceptible, from the lon- 
gitudinal pvessnre of tbe water only, amounting tQ:about 
* . ' one-. 
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pnersixteenth of inch ; besides a curvature proportion^ 
ally greater frooi the other strains, which have been at 
ready calculated* Mr. Seppiogs has also very properly 
introduced, in the Tremendous; an addhional kelsoQ on 
each side of the step of the orainmast, in order to support 
its weight, and to prevent the partial sagging of ibe ke^h 
10. Riders. 

With respect to the transverse strain, or the tendency 
of the sides to sink in comparison with the keel, some 
strength is probably gained by Mr. Sepping^'s mode of 
filing the filling timbers in the same manner as the frames i 
and ^ome advantage must be attributed to the co-opera- 
tion of the wedges, or fillings in, with th\ timbers, ^ts 
far as their connection is capable of bringing them into 
action. The common ceiling is by r,o means advantage- 
ously placed for assisting in a resistance of this kind, since 
it can only act where the curvature would be increased 
by the bending of the sides, and even there can only be 
compressed in a transverse direction. Fig. 7. The riders. 

Fig. 7. 
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commonly placed upon it^ on the contrary, are very fa* 
vourably situated for assisting in this action but Mr. 
Seppings's riders are so much more numerous, as to pos- 
sess, notwithstanding their obliquity, a still greater force. 
The fastenings of the beams to the sides are also con- 
cerned in resisting a strain of this kind, as well as in 
counteracting the tendency to an extension aloft, which is 
the more immediate consequence of the unequal pressure 
of !4ie water against the ship's sides. Mr^ Sepping&'s fas- 
tenings, so far as they depend on the shelf pieces, have 
probably some advantage over the more common ones; 
but the iron knees which he employs (Fig. 8 and 9) do not 
Fig. 8. Fig. 9. 




appear to be quite so economically arranged as the strapt 
of a simpler form, which other builders have used ; they 
afford indeed a very direct connection with the timbers, 
and they save some valuable wood in the chocks which 
support them : but still there appears to be some waste 
of strength when they act as ties, from the ^reat ob- 
liquity of the shoulders, with respect to the direction of 
the force ; to say nothing of the expense of the work- 
manship : and if, as Captain Campbell seems to have 
suspected, there is any slight deficiency in the transverse 
strength of the Tremendous at the waterways, the cir- 
cumstance may afford a further reason for doubting of 
the utility of these fastenings. 

- n. Decks. 
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i\. Decks. 

The least obvious .advantage attributable to the ob- 
liquity introduced by Mr. Seppings appears to be in his 
mode of laying the planks of the decks; parts which 
seem to be principally required to co-operate with the 
sides of the ship as ties in a longitudinal direction: for 
the slight- Curvature which is giv^n to theoi, can no more 
render them incapable of such an actioni than the bend- 
ing of a towing rope prevents its pulling along a boat. 
But in, the first place, the lower decks can have little or 
no action of this kind, from their near approach to the 
line, at which extension ceases, lind compression begins, 
at least until some of tlve fastenings give way ; and, se- 
x^oadly, the upper decks lose but one-third of their 
strength in this capacity, by having their planks disposed 
;at an angle of forty-five degrees with tbe sides, while the 
obliquity muu be capable of affording some additional 
power of resisting the violent action of the waves, which 
«oinetimes produces an immense strain in a transverse or 
lateral direction, as well as of enabling the ship, in case 
of necessity, to be more safely " hove down** o.n her side. 
There seems also tp be some convenience in having the 
ends of the planks covered by the water-ways, wiih rer 
^pmct tp keeping the wings of the ship dry, although it 
Jias been suspected that the. ends so covered may be ren- 
.dered somewhat more liable to decay. It may, however, be 
Apprehended, that any force, tending to shorten the deck, 
-will have some little effect m forcing out the sides ; for 
instance, if the whole deck became three inches shorter, 
the length of the planks remaining the same, they must 
ibrce out each of the sides about a quarter of an inch, 
provided that their connection with the beams allowed 
.^uch a change, which appeai^s indeed somewhat improb- 
Voj.. XXVII.— Second Series. Zz able. 
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able. There mfty possibly be a slight difficulty in ad« 
justing the planks to the curvature of the beams; but 
this difficulty appears to be readily overcome in other 
cases, as in that of the common cieling. It may here- 
after deserve to be inquired, how far an oblique direc-* 
tion of the carlings between the beams, which in their 
present situation seem to contribute very little to the 
strength, might enable them to co-operate in resisting a 
lateral force, if the arrangement could be made without 
too much weakening the beams, in procuring proper 
abutments for these pieces. 

It cannot easily be admitted, that Mr. Seppings*s con- 
struction affords any additional strength to a ship's bot- 
tom in case oT her grounding. The fillings in between the 
timbers must indeed be extremely useful in this respect^ 
first, by giving firmness in the direction of the length, 
since even a straight plank is strengthened by having the 
incompressibility of its outside increased, much more one 
that is curved, in however slight a degree ; and, secondly, 
by co-operating with the timbers, considered as shores, 
so far as the wedges are fixed in their places by their la- 
teral adhesion, or otherwise. * 

The cieling, which has been omitted, can. have very 
little effect by its own strength in preventing the separa- 
tion of the timbers at the floor heads ; but where there 
are transverse riders, it must be of essential advantage in 
enabling these to come into action, for the support 
of the neighbouring parts exposed to pressure; some* 
what more effectually indeed, in many cases, than Mr. 
Seppings*^ diagonal riders and their trusses can do, not- 
withstanding the superiority of their number and aggre- 
gate strength ; on account of the mfagnitade of the inter- 
vening 
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vening spaces^ which might happen to receive the prin- 
cipal stroke near their centres. This magnitude does 
not) however, contribute by any means in the same pro- 
portion to the weakness of the parts,, as it would do if the 
surface were plane: and it is not improbable, that, for 
supporting the weight of the ship on a very soft ground, 
Mr. Seppings's arrangement might afford equal strength 
with the common form, as seems to have been exempli- 
fied by his experiment of leaving the Tremendous for 
three days on fourteen shores only, without injury : but 
for encountering the stroke of a rock, or of very hard 
ground, Mr. Seppings's ship would probably be inferior, 
since in this case greater stiffness, even with, equ^l 
strength, would be detrimental rather than beneficial ; 
whil^, on the other hand, she would undeniably be less 
liable to suffer from any injury that might happen to her 
outer planking only; and, from her superiority in this 
respect, might possibly sustain, without inconvenience, 
a stroke, which would be ultimately fatal to a ship of n 
different construction. 

IS. Durabiiity. 

There does not seem to be the slightest ground for ilxe 
apprehension, that the filling in should render the ship's 
timbers liable to decay : on the contrary, the timbers of 
the Sandwich were found perfectly sound in the lower 
half of their length, opposite to the wedges which had 
been driven in between ihem, and completely decayed in 
the upper half, where they haxi been exposed in the usual 
manner, to the action of the confined moist air and water; 
and this result is perfectly conformable to analogy with 
the few facts that have been ascertained, respecting the 
general causes of decay. The utility of the filling in, for 
preventing the accumulation of filth, and for keeping the 
/ . Z « 2 ship 
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ship free from foul air, with respect to the comfort, and 
perhaps to the health of the crew, is loo obvious to re- 
quire discussion. How far the economy of timber rnay 
in all cases be so great as Mr. Seppings is disposed to 
believe, can best be ascertained by those who are in the 
habit of estimating its value : but if the durability of the 
vessel only were improved, at an equal expense, the adop- 
tion of his alterations would still be highly advisable. 

' 14. Conclumn. 
It is by no means impossible, that experience may sug- 
gest some better substantiated objections, to these inno- 
vations, than hBv'e hitherto occurred : but none of those 
objections, which have yet been advanced, appear to be 
sufficiently valid to warrant a discorjiinuance of the cau- 
tious and experimental introduction of Mr. Seppings 
arrangements, which has been commenced by orders of 
the Board of Admiralty. The filling in seems to be 
tvholly dnexceptionkble : the braces between the ports 
appear to be decidedly more beneficial than the planks 
for which they are suhfstituted ; and the coakings seem 
to be very judiciously employed in various parts of tlie 
structure : but something tnore may possibly be hereafter 
effected for the further improvement of the decks, and 
for the more Complete provision of a substitute for the 
thick stuff of the cieling, in addition to the diagonal ri- 
ders> if experience should prove that there is any defici- 
ency in the resisteuce of these parts. But it must be re- 
membered, in forming conclusions from such experience, 
that when an arrangement of any kind has dearly attained 
the maximum of its perfection, it may demonstrably be 
varied in a considerable degree, without a proportional 
alteration of its effect ; so that the most correct know- 
ledge of scientific principles, and the minutest accuracy 

ia 
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in their application, must become indispensably neces- 
Isary, in order to secure us from the introduction of ma- 
terial errors, derived from the latent operation of acci* 
dental causes, foreign to the immediate subjects of in*^ 
vestigation. 

Our limits having obliged us to onlit many of the 
algebraical notes subjoined to this paper, as being 
chiefly interesting to the theoretical reader, we must re- 
fer those who desire to consult ihem^ to the original work 
in the Royal Transactions. 



Description of an ilnproved Cart and Drag. 

Bi/ Mr. James Br ABY, of Fine-sireet, Pedlat^s Jcre, 
Lambeth, Surrey. 

From the Transactions of the Society for the Encou* 
ragement of AiitS, Manufactures, and Commerce. 

Five Guineas were voted to Mr. Bbaby for this 
Communication. 

I BEG to leave herewith a model of my improved Sus- 
sex dung-cart, with props attached to it, to abt as a drag, 
and prevent the shaft-horse from falling in going dow£(:> 
ateep declivities, as, by means of such props, the weight 
is entirely taken off the horse's back, and one or both 
wheels locked^ Bo as to act as a sledge, and occasion the, ^ 
cart to deicead bill with an easy regular motion. The 
descent of bills is usually ha.rd firm ground^ and the fronts 
of the props being sloped upwards, they will readily slide 
over stones, or inequalities of the road. In every case, 
where a wheel requires to. be locked, this prop may be 
used to a greater advantage^ and it may be applied to one 

or 
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or both wheels, adjudged necessary, and will be a great 
relief to the shaft-horse. .This cart is also well calculated 
for laying dung upon land^ as it may be retained in any 
angle required, so as to permit the manure to be laid in 
separate heaps on the field, without tearing up the grassr 
sod of meadows, m is done when the common tail prop 
is used. 

The drag has three holes at lop, any one of which 
goes on a bolt in the shaft at B, and is secured by a pin; 
at the other end is a block, suited to the curve of the 
wheel, and faced with iron, the point of which turns up 
like the iron of a skait; this is fastened to the wlieel by 



Fig. 1. 




a chain, and keeps its place by the book rising on oM 
side and the chain loop on the other, as shewn rn see*' 
lion, Fig. 2. The advantage of this drag is, that the whole! 

Fig.4. 




weight 
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weight of the cart is taken from the horse, and rests on it ; 
for the base which it adds to the wheel is about one- 
third its diameter. This is also the best prop, as it locks 
the carty and let the horse move ever so much he cannot 
bring the weight on himself^ and if left he cannot run 
away. The cart is also poised exactly on the shaft over 
the axis, and the weight can be thrown forwards or back* 
wards, or placed even on the axis at pleasure, (whether 
going up or down hill,) by the adjusting bar M, in front 
of the cart. Fig. 1, which slides through the middle of a 
cross bar N : and by the two pins O O, the cart is kept 
at the height required for poising. 

Fig. 34ibews how the axis of the adjusting bar is fixed 
to the shafts. 



Fig. 4 is the hook which attaches the cart to the shafts : 
this hook so fits the bole, that it can never get ofi^ tiU the 
cart is down low enough for shooting the load; and 



Fig. 3. 




r 



Fig. 4. 




should 
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should it then be liable to jolt off, a cbaio may be added 
from the middle froDt of tbe cart to the middle of the 
axis which will be tight in that position, so. that it can 
pe?er get off without loosening the chain. . The drag- 
must be unpidned fiotU tb^ shaft, as well as unchained 
from the wheel to. take it ^way, and oiay then be hung 
from the shaft to the ajileiree, or along the shaft to which 
it .will chain, as to the wheel. Two drags may, b^ used 
at ot^ce, as here shewn, if preferred. 



Description of an Equation Work for a Clock. 
. By Mr, U£NEY Wabd, of Blandfifrd. 
With a Plate. 

From the Transactions of the Society for the Encou-^ 
ragement of Arts, Manufactures, and Commerce. 

The Silver Medal and Five Guineas were voted to Mr. 
Ward for thii Communication, 

\ HAVE often thought that, if some cheap and simple 
mode of shewing the sun's apparent diurnal motion by a 
clock could ^be contrived, it would not be the least useful 
and convenient improvement ii^ the artificial measure of 
time. For as the sun's apparent motion is constantly va* 
Tying from his meaji motion, and the difference arising 
from this variation sometimes amounts to .more than a 
4uar,ter of an hour : and, farther, if the great perfection 
to which pendulum clocks are arrived at in the present 
daj, and the extrema accuracy with which they are ca- 
pable of representing mean solar and sidereal motions, 
are considered, there seems no sufficient reason why an 
error of such magnitude should be entirely neglected. 
Agreeably to this idea, I send, for the inspection of the 

Society 
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Society for the Encouragement of Arts, Manufactures^a^bd 
Commercei a-model q£ an equation apparatus, which I 
invented and applied to a regulator that I made about 
six years ago, and vyhich is found to perform extremely 
well. , . 

The application of the equation of time, or rather the 
sun's apparent diurnal motion to a clock, is by.no means 
a recent discovery. Several clocks of this kind were made 
jqearly a century ago.both in England and in France ;. but 
the complexity of their construction, the extreme diffi-. 
culty of execution, the incapacity of the greater number 
of workmen, to which may be added the expense, have 
operated as insurmountable obstacles to the introduping 
them into general use: so that, for many years past,^ ~ 
clocks of this^ description have been but little in request, 
and the makiuj^ of them laid aside, and almost for*- 
gotten. 

The first clock of thi-s kind that vee have any accbunt 
of was found in the cabinet of Charles the Second, King 
of Spain, about the year 1700, as may be seen in Sully's 
« Regie Artificielle du Temps," edit. 1717. But the au- 
thor of this cui:iou8 invention did not then appear to l)e 
known. Mr. Williamson, an English artist, however, ia 
the' " Philosophical Transactions," No. 36^, asserts his 
right to it, and says he is well satisfied that this clock is 
one which he made for Mr. Quare,.who sold it soon after, 
ta go to the said Charles the Second, King pf Spain. 
Mr. Williamson has not given us a description of the 
mechanism, but merely states that there were two fixed 
and two moveable circles ; the former shewing the houc 
and minute of mean time, the latter, which were con- 
centric to, the. former, that of apparent time. lathev* 
tame paper he also tells . us, that shortly afterwards he 
made other clocks for shewing apparent time, by raising 
Vot. XXVII.— Second Srri E.€. Aaa and 



' S62 Description of an Equation Work for a Clock. 

and depressing the pendilum through a sHt in a piece of 
brass, so that its vibrations would agree with the sun's 
apparent motion throughout the year. 

Equation clocks were first made in France, about the 
year 1717> by M. le Bon and M. le Roy; though a pro- 
ject of this kind, by the Reverend Father Alexandre, was 
laid before the Academy of Sciences as early as I698. 
The clocks constructed by M. le Bon scarcely differ from 
that in the King of Spain's cabinet ; they had" two con^ 
centric circles, one of which was 'moveable, and its iqo- 
tion was regulated by an equation plate, that performed 
a revolution in a year. Clocks, and watches too, with 
moveable circles, hlive since been made with some im- 
provements by several French artists ; and, as far as sim- 
plicity is concerned, are perhaps the best of any that 
bave hitherto been constructed. 

A much more elegant mode of shewing meao and ap^ 
parent time is by two minute hands ; one of which moves 
cioncentrically to the other, and has a piece of brass at- 
tached to it representing the sun, to distinguish it from 
that which points out mean time. Some excellent clocks 
of this sprt have teen made by Graham ; they have like- 
wise been made in France by Le Paute, Passement, Ber- 
tlioud, 8cc. ; but all . of them' are so extremely complex, 
Aat it is no wonder they have not been more generaDy 
in use. These clocks require not only an annua! motion, 
in common with all others of the kind, but there is an 
addition of several wheels to the minute work, that ren- 
ders them extremely difficult of execution, and, without 
great care, liable to considerable sources of error. 

The model herewith sent has two minute hands ; it has 
*teo real annua! movement, but only a relative one. By 
Aiese means the construction is rendered simple, and the 
txecntion easy. It may be made in less than a week by 

any 
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any ordioarj workman^ who comprehends the use of its 
parts. 

I cannot conclude this letter without expressing mj 
regret that we have no complete Treatise on Clock and 
Watch work in the £nglish language. It is more to be 
lamented, because this country stands pre-eminent in the 
mechanical arts j and the greater uumb^r of useful in- 
Tentions and improvements have been made by English 
artists*. .Some excellent works on this subject have been 
puUished in France^ Germany^ And even in Spain. For 
ththoaour of our country^ as well' as for the benefit of 
the public, let us hope that some geometrician and me- 
chanist will one day favour us with a work on a subject 
of so ttiuoh importance <^ a work certainly much wanted 
at the present time. 

Description of the Equation Work. 

It will be proper first to explain the principle upon 
Ivhich the annual motion is founded ; when that is done 
the rest will be easily understood. It consists of the dif- 
ference of velocities of two wheels, that turn concentri* 
cally to each other ; to effect which the following num* 
tiers are employed : 

111.79. 
13?.64. 

If 1 1 1 be multiplied by 79 the product will be 876g j 
and 137 multiplied by 64 gives 8768, the difference being 
unity. Now if the wheel of 1 1 1 teeth be made to revolve 
in an hour, the end is obtained ; for it makes one revolu- 
tion le^s in a year than the wheel of 137 teeth. It may 
be observed, however, that 8768 hours exceed a tropi- 
cal year by a little more than two hours ; but this differ- 

A a a 2 ence 
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ence is so extremely small^ that in practice it may be al<. 
together neglected^ for the error will not become sensi* 
bte till after several years, 

RfiFBEENCE TO THE PlATE. 

■ The mechanism will' be best explained by a profile, 
A, A, Fig. 1, (Plate XI.) represent a steel arbor, to which 
is fixed a nut B, of 24 teeth ; this arbor also carries the 
apparent time hand 1. C is the minute wheel of 11 1 teeth, 
screwed to a brass socket b c, which turns on the arbor 
A A ; the end of this socket is the fore pivot to the arbor, 
is armed with steel, on the extremity of which is' the 
mean time hand 2. The minute wheel drives a wheel D' 
of 64 teeth, keyed on the arbor E E : the fore pivot of 
this arbor is s(}uared, by which it may be turned at piea- 
sure, so that the equation may be set right, by means of 
a table, if at any time the clock should have stopped. 
On the saipe firbor is fixed another wheel F, of the same 
diameter, containing 79 teeth, that drives a wheel G of 
)37 teethj screwed to the socjcet gg; this socket turn$ 
freely oil the arbor A A, and to it is also ^cr^wed th^ 
equation pla^C Hf In the periphery of the wh^el C there 
is a stud, carrying a toothed quadrant 1 1, which works i^ 
the ntitB; a pin ? is fastened in one extremity of the 
quadrant, which, by the revolving of the equation plate, 
is moved backwards and forwards ; but, in order to keep 
the pin in contact with the plate, a piece of very narrow 
-watch-spring is inserted in the boss of the minute whee}, 
hollowed out for that purpose : this spring, which ought 
to be weak, is hooked to the arbor of the nut B. 

Fig. 2 represents a front view of the quadrant, nut, 
and equation plate 2, by which the operatibfi may be 
readily understood, 
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This apparatus cannot conveniently be placed on the 
.centre pinion so as to derive its motion from ir^ but mo- 
tion may be communicated from the movement to the 
minute wheel in any way the ingenious artist may judge 
best calculated to suit the particular construction of his 
clock. 

Of dividing the Equation Plate. 
As the dividing the equation plate may appear difficult 
to many^ I have judged it necessary to offer some direc* 
rions to facilitate the business. For this purpose I have 
constructed an Equation Table for a year, divided into 
137 partS; each part consisting of an interval of 64 hours, 
and consequently corresponding to one tooth of the wheel, 
virhich carries the equation plate. By this means the ope- 
ration of dividing the plate is rendered as easy as that of 
9L common snail. The method is as follows; — Having 
fixed in the extremity of the quadrant a temporary screw 
with a sharp point, I put the minute wheel with the qua* 
driant, and the wheel of 137 teeth with the equation plate, 
upon the arbor A A, and placed them in the frame. A 
piece of iron wire flattened, with one end bent to a right 
angle, was held fast to the frame by a hand-vice, with 
the' bent end renting in the teeth of the wheel, so as to 
retain it in any position. The minute wheel was made 
fast to the frame by a clamp, the mean' time hand point* 
ing exactly to 60 on the minute circle ; the apparent time 
hand was then brought to 60 also, and the screw in the 
quadrant, whose point was nearly in contact with tlie plate, 
was gently struck with a hammer, so as to make a small 
impression ; I then shifted the pldte forwards by one tooth 
of the wheel, and moved the apparent time hand for* 
w^rds, as near as the eye could judge, 39. seconds^ ($ee 
the annexed tuble,) and made a second impression ; then 

moved 
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■loTed the wbcel toother tooth, and set the hand to one 
mbttte fourteeti seconds ; and thus I proceeded until I 
bad got a series of dots all round the plat^ to which it 
wfts afterwards filed away. 



A Table useful in dividing the Equation Plate. 



M S 
0.. 
+0..39 
1..14 


M S 
0..37 

1..46 


M S 
2..51 
2.. 12 
1..29 


M S 
15..40 
15..57 
16.. 8 


M S 
1..29 
«..47 
4.. 9 


M S 
12..41 
12.. 7 
11. .30 


1..46 
2..41 


2..d4 

3-25 


-0.,42 
+p.. 6 
0..56 


16.\15 
16..16 
16..10 


5..18 
6..28 
7..S6 


10..50 
10«* 7 
9..23 


5.. 4 
3..37 


3..55 
4..22 
4..47 


1-49 
2..4S 
3..38 


15..58 
15.^1 
1.5..17 


8..40 
9..40 
10.M 


8..37 
7.A9 
7.. I j 


3..48 
3..55 
3..58 


d.. 8 
5..27 
5;.42 


4..3S 
5..29 
6..25 


14..47 
14..12 
13..29 


11. .25 
12.. 9 
12..47 


6..11 
* 5..22 
4..d2 


3*.56 
3..41 


5. ^4 
6.. 2 

6. ". 6 


7..21 
8 If) 
9..10 


12..43 

1 1 

10..54 


13..20 
IS 47 
14.. 7 


3..43 

2 55 
2.. 8 


3..fi7 
2..49 


6.. 5 
6.. 

5.51 


10.. 1 
10..52 
11. .40 


5.52 
8..42 
7..S6 


14..23 
14..32 
14..S6 


1..23 
0..40 
0.. 


£.. 
1««36 


5..37 
5..19 
4^57 


12..26 
13.. 8 
13..47 


6..24 
5.. 8 
3..50 


i4..35 
14..28 
14.. 16 




1.. S 
+0..50 
^0.. 4 


4..31 ' 
4.. 1 
J-28 


14..22 
I4..52 
15..19 


2..30 
+ 1..10 
-0..10 


13..59 
13..S7 
IS., 10 
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An Account of some delicate Plants cultivated in the Open 
Air in the Island of Guernsey; with Hints on the Means 
of naturalizing tendet Exotics. 

By Dr» Maccvlloch, (f Woolwich. 

From the Transactions of the Caledonian 
Horticultural Society, 

Having visited the Island* of Guernsey so«ie yeiurf 
ago, I was much struck with th^ p^culifir lu^curiuoof eir- 
htbited by. many plants, which either grow with r^lpct* 
aDce or refuse to grow at all, even in the mildest COQO^ 
ties of England. The variety and splendour of th^ pro^ 
dttctions give a character to its horticulture, whigh is 
very impressive to an English visitor, and wbiqb «;(^Qit«t 
surprise, when compared with the very slight advaota^ 
of climate this island appears, from its g^grftpbical dif« 
ference of position* to possess. As some of these fa<:ls 
.seem ciq>ahle of leading to useful results in this vaiuabie 
art, I have turned to the notes I then madei with the hope 
that they might afford you a few minutes amasfmehti 
Among those productions, its Amaryllis n almost toei 
well known to be enumerated. It is said to have beeis 
brought from Japan, a country possessing such a variety 
of climate, that it might well afford plants suited jta ajsy 
latitude. I think, however, U is yet 4 point to he $sger- 
tained, whether there is any thing in the plimate of G.uern^ 
Sey peculiarly favaujrabk to the growth and flpwering of 
this plant. This is a fact which cannot be deiermineil 
till the cultivation of it is carried on in England to the ' 
same extent in which it is practised in Gtiemsey. The 
gardeners of Britain are satisfied with returning tp tim 
earth tke Sm roots they receive in flower, but are scarcely 

jtmsryllis Saraiedtb. 

content 
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content to wait till the period of flowering of the ei^- 
hausted individual shall again return. From such impa- 
tient and narrow trials no conclusion can be drawn 
against its possibility. In Guernsey, ^very gardener, afid 
almost every petty flirmer, who has a bit of garden 
ground, appropriates a patch to this favoured root; and 
the few hundreds of flowers which are brought to Eng- 
land in their reason, or which are kept- for ornament oa 
the island, are the produce of thousands of roots which 
are there planted. The average rate of flowering is not 
more than fifteen or eighteen in a hundred. The soil in 
which they are raised is light, and the beds are covered 
with sand ; in other respects t;here is lio particular care 
taken of them, except keeping them very clean. What 
portion of this success depends on climate cannot, as I 
have already said, be known till experiments on a similar 
scale are tried in England. It is however true, that the 
bulbs are frequently injured in the winter, by a f rest wbich 
bas no eflFect on the hardy geraniums ; so that it would 
be requisite in. this country to guard againt this danger, 
at least by matting or occasionally covering the beds. I 
may add, that soraeof its congeners, the Amaryllis, bella- 
donna, vittata, unduiata, and formbsissima, also flower 
in Guernsey without care, and with great certainty and 
Tigour. 

- A shrub of great beauty^ th^ Magnolia grandiflora, is 
well known to be shy of flowering in England, if wfe ex- 
cept the mild climate of Cornwall, to which that of 
Guernsey bears a near resemblance.^ In this little island, 
however, its flowering is as certain as its growth is luxu- 
riant. -Among the more hardy of the tender plapts which 
also grow freely in Guernsey, and which Cornwall but 
barely preserves, through the rigour of winter, are the 
Hydrangea hortensis, fuchsia coccinea, Geranium zo- 

nalc. 
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tiale, inquinanB, raduk, glatiaosttin, and some others, 
which pass the winter without difficulty, and emulate in 
the summer the luxuriance they possess in iheir native, 
climates. Many tender and transient vai;ieties of flowers, 
^nd among those the varieties of the pink tribe, are re* 
markable for the facility and certainty with w)iich they 
are propagated, and for the constancy of their characters. 
£very rustic cottage is covered with geraniums, apd or- 
namented with numerous pinks, rarely seen in tbia 
qoUntry bat among careful florists. Even the green- 
bouse is influenced by the climate* It is well known, 
that the Heliolropium Periivianum, a plant otherwise of 
sufficiently easy cultivation, is in England much limited^ 
in its growth, becoming woody and feeble after it has at- 
tained a certain height. Here, on the contrary, if placed 
Qn the bed of earth in the house, although no artificial 
beat be applied, it soon fills the whole space, running 
over the bed, and striking fresh roots from its branches 
as it advances. But pf all those shrubs which require the 
protection of the green-house in England, the Verbena 
triphylla is that of which the luxuriance is here the most 
xemarkable. Its miserable stature and bare woody stem 
lu-e familiar to us. In Guernsey it flourishes perfectly 
esTposed, and attains the size of a tree of twenty feet and 
upwards, spreading in a circle of a diameter ^qual to its 
height, and its long branches reaching down to the ground, 
on all sides. Its growth is indeed so luxuriant, that it i» 
necessary to keep it from becoming troublesome, by per- 
petually cutting it almost to the root ; from which fresh 
phoots, fourteen feet in length, resembling those of the 
osier willow, are annually produced. I may also enume*^ 
rate a few other plants, of tender constitution in Britain, 
which appear equally hardy in this more uniform climate. 
The Celtis micrantha, which ranks among our stove* 
Yoi4.XXVlI.-^£COND Sbries. Bbb plants. 
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planted grows with very little care Mt of doors^. So ilo 
botli the double and single varieties of CameHia Japonica, 
the latter often attaining the height of twenty feel. Some 
species of Olea are also hatdy, as well as many of the 
Proteasy the whole of which require in our own fslaod 
the shelter of the green-house. Such it the Oase also 
with many species of the genus Cistus, an<l among them 
I may name erlspifeltiis and formoses. 1 may add to this 
enumeration, Yuifca aloifolia, Dracocephalutn, Cariiari- 
Jasminum Azoricnm, Nerium oleander, dethra 
arbotea. Daphne odorata, Mimulm glotinesos, Carrea 
alba, Melaleuca hypericifoKa, Gorteria rigens, together 
with a very large oumb^i^ of the genera Ixia and Erica, 
aR equally requiring the protection of th^ grfen-rhouse, 
during the severer winter of our island, and many pf them 
itobjeet to perish at that season, notwitlistanding this 
care. I need scarcely add, that the Myrtle defies the ot- 
most rigour of a Ghiernsey wioier, and flourishes \a the 
greatest luxuriance. 

In the production of many fruits, the gardens of this 
idand are no less remarkable. The superiority of its 
Chaumontelle pear is well known, a superiority which the 
grafts imported into England do not retaib. Yet in this 
respect it yields to its neighbour, Jersey ; and I may add, 
for the consolation of EngKsh gardeners, that this pear, 
even in these islands, is reared under the warmest walls, 
succeeding bat indifibrently in any other situation. The 
purple and green fig grow readily as standard tt^es, and 
produce perfect fruit every year. Many varieties of the 
melon ripen without ^tasses. The Romana is even raised 
In Jersey, without the assistance of 'the hand-glass, and 
is cultivated there in large quantities. The usual method 
of proceeding with it is to dig a hole ia the earth, into 
\rhich is thrown a small quantity of hot dung, and above 

that 



ibut tra or twelTe iDphes of enrt^b. The se^d^i fire theii 
sown, and the yo^ng pjbuit^ aItbouf;jb spuetimes cover^ 
nirith iiandrj^lfiaaes for ^ timCi iare. oftea teft^ntir^lj to 
Nature. 

The atUmpiU to raiae Oraoge3 have ^ot hjef n jpuoierr 
cus; btttin differieotgardeDa there ^re trees.of the Seville 
and sweet oirao^ both standing ui^dier ^he shelter qf |i 
wall, and producing fruit in abupdaace ^ver^r year. The/ 
require^ however to be pK0«<ected \fy mats in the wintejr. 
In a lo^er, bipt npt l^ss useful departm^pt of thuiiart> th)S 
.I^arsuAp^ the favoured root of the island, is remarkablfs 
for its bulk and goodness. 

But the prpuoistance to wbioh I wjoiild Abi^fiy .ca}l 
^our atteniioui is the naturalization of ^ native of very 
warm climates, the Canna Indica; a circuqi^t^M^ce whifh 
confirms and illustrates the reiinarks made ^y Sir J,osep)i 
Banks, on th^ naturalization of Zijsaoia aquati/ca. Tl[i\s 
very tender plant has become tbo^roiigbly 'habituated tp 
the climate, scattering its seeda ev^ry yeajr, so as to prov/e 
a weed in tbe garden w^ch it has oopupied., I at'- 
tempted to introduce it here also, from seeds which 
brought from Guernsey ; but my e^peirimeat was iatec- 
rupted by an aceident, and I have never sif^e attempted 
to repeat it. I tbipk it is uot oaly desicabl^ that it should 
be repeated, but that similar at^temp^ should be .made ^ 
naturalize other ornamealal or useful plants^ which have 
as yet foiled us, chiefly , perhaps because the trials have 
been ill cooducted. Abundant experieuce . has shown, 
that the propag^^tion of a plant, by cuttings or offsets, 
ba$ littk or no effect in chjaogtng its constitution, and' 
the instances above cited, equally shew us, that tbe seed 
will produce a barflier progeny^ a progeny iwhicb in timje ^ 
inay po^ibly be habituated to bear all.tbe range of teo^^ 
perature whicb ?the globe affords* To carry tlris speou- 

* B b b 2 Itttioa 
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lation into practice^ it is evident, that in most cases tb^ 
attempt will be anavailing if the transition is violent ; 
"and that we sboold often fail in our endeavours to natn- 
ralize the inhabitants of Bengal or Jamaica, to the cit- 
mate of England or that of Newfoundland. It is proba- 
ble^ however, that in the immense number of untried 
plants, many might be found which, like the Canna In- 
dica, would even bear a change as great as that now 
mentioned : but to pursue this system of naturalization 
with any great hopes of success^ it would be necessary 
that the transition should be more gradual, and that the 
transplantation should be carried from a hot climate, 
through some ratermediate one, to our own more ungenial 
shores^ The very peculiarity of the climate of Guernsey, 
arising chiefly from the uniformity of its temperature, 
would afford us ground to hope, that it possesses manjr 
"of the requisite properties, and that it would form the 
step required in this erperiment. It is certain, that nei* 
ther the thermometric state of a given country, nor any 
meteorologidal condition which we have yet been able to- 
observe, are competent to expkip'the peculiar affection 
of plants for particular regions of the eartb. The obser* 
nations of Monsieur Ramond, in the " Annales dn Mu- 
seum/' which have been translated by Mr.' Salisbury, 
shew this in a striking point of vtew. From these we see 
the persevering regularity with which certain plants aP. 
iect peculiar elevations, apparently unconnected with the 
nature of the soil, but bearing a relation alone to parti- 
cular states of the atmosphere, which we have no means 
of appreciating. Similar facts are femiliar to botanists 
in our own country, in the very limited zones of eleva- 
tion, affected by Our alpine plants. But perhaps of in- 
dividual instances, the strongest and best known is that 
of the Caper, Capparis spinosa, whose delicacy of sensa- 

lioa 
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tion liaS; I believe, hitherto precluded its cn1ti?ation in 
any other climate than its native one. Whatever thla 
obtcur^ condition of a climate may be, it appears thai 
the island of which I hdve been speaking possesses requi^ 
aites appertaining to it which are not common, and 
which, to us at, least, in the present state of things, aro- 
elsewhere inaccessible. These considerations, therefore^ 
should stimulate us to make trials, which, in their ret 
suits, may possibly , prove useful as well as ornamentals 
Many of the fruits which are now too tender to bear our 
climate, might be taught to prddnce seeds, which would 
give us products equal itt. goodness to the original, and 
of hardier character* It is not nniikely, for example, 
that a variety of the Melon, from seeds produced iii 

. Guernsey, might be made to grow without the aid of glass 
in England* Perhaps even the Caper or the Orange 
might be naturalized through the same mediuiii. That 
process which has naturalized the Canna Indica might 
go far to put ns-in possession of many other desirable oh^ 
jects, at least in cases where, like the melon, the gene« 
rations can be rapidly repeated, and where the prodube 
goes hand in hand witli each successive generationl 
Thusi possibly, even the elegant pine of Norfolk Island, 
might become a British tree, although the toil of many 
years would be requisite for effecting such a purpose. 

An economical object, which depends on this property 
of plants, remains yet to be noticed. This, which is stilt 
viore in our power, is probably of* more consequence 

' than either of those . above mentioned ; I mean the per« 
feet naturalization of the Vine. It is weH known, that 
from many of the ordinary varieties, cultivated in tlm 
countty we can always insure a crop of grapes, but not 
«lways a crop of ripe ones.- From two or three of tbes^^ 
ike chance of ripening out of doors is considerable; fronii 

many 
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yiany others it is hopeless. It is Dot improbable, that bj 
SQCcessive sowing of seeds other varieties might be pro* 
ducedi still more certain of ripening than those which 
succeed best with tis^ the Miller and Sweetwalejr. We 
Ihould thus acquire possession of an article of cultiva* 
lion of great importance^ by which a useful addition 
would be made to the agricultural proceeds of land ia 
particular oitu&tions, and by which we should be enabled 
to fabricate wines of quality sufficiently good to compete 
with those of foreign growth. 

A mdre important object is the perfect natnraliaation 
of the Potatoe, an effect as yet but very partially ob- 
tained, notwithstanding the length of time during which 
this valuaUe root has been a subject of. cultivation. It 
is certain, that this iraperfefst naturalization has been the 
result of the common practice of propagating hy the 
tubers, to the almost total neglect of the ^ds. It is 
true,, that seeds have been occasionally sowff, and^ new 
varieties thus produced ; but the experiment has stopped 
in the first stage, having been always undertaken for the 
■Mre purpose of producing these varieties, without any 
regard to ^at much more important object^ the produc- 
tion of a plant sufficiently hardy to bear at least the first 
frosts of winter. In the southern parts of our island^ it is 
not a desideratum of much importance, as the tubeis 
are in general fully formed before the plant is killed by 
frost ; but in the northern parts it is an object of great 
consequence, the plant being frequently killed long be^ 
fore the roots have attained maturity. In the Highlands 
of 89otland9 in particular, where a frost will frequently 
occur early ia September^ the crop is often prematurely 
destroyed^ and the uses of ibis vegetable are in conas^ 
gnence materially limited. It is plaii^ that it would b^ 
necessary to sow the seeds of successive generatioas 

many 
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many times, before the requisite degree of hardiness 
could be expected, and that the process would demand 
both patience and lime. Yet, if it requires more of these 
than we can expecl from the ordinary cultivator, it is an 
experiment which we .may at least recommend to those 
public bodies, who so laudably exert themselvc^s in amQ»- 
liorating the agriculture and horticulture of this country. 
The difficulty of procuring seeds from seedling plants 
could doubtless be obviated in some measure by depriv- 
ing the young plant of its tubers, and thus compelling ic 
to direct its energies to the other and more common 
mode of propagation, with which Nature has provided 
all plants. 

. I cannot, however, conclude this speculation without 
noticing a formidable objection, which stands in the way 
of our attempts to naturalize particular plants. In every 
case where the useful varieties have been the result of 
cultivation in a warmer climate from a base and useless 
parent, it is to be feared that the process followed in na- 
tora]ization> would again throw the plant back to its ori- 
ginal^tate. This objection applies chiefly to those fruits, 
such as the peach, the apple, and grape, which, in their 
present cultivated state, are almost entirely the produce 
of art. For this reason it is not improbable, that all at- 
tempts to naturalize the grape to a cold climate may fail ; 
yei tile trial deserves to be made. The case does not ap^ 
^ly equally to the potatoe. The original plant appears to 
be valuable, independent of any artificial character, and 
would consequently admit of a change, tending even to 
some degree of deterioration before it was materially in^ 
jured in its properties. 
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On the Causes of Canker in Fruit Trees* 
By Mr. Jambs Smith, Glasgow^ 

From the Trans actiohs of the Calbdomiak 

HORTICTJLTUBAL SOCIETV. 

It is generally allowed among gardeners, that the canker 
in fruit trees proceeds from the roots having got into a bad 
soil. However genoral this opinion may be^ I wonid beg 
leave to differ from many of my brethren on that subjecu 
For some years past I have had an opportunity of observ-- 
ing a good many trees in a cankered state ; and, . in my 
present situation, I have a good many trees infected.: 
Having imbibed the above general opinion, I accordingly, 
in January 1810, uncovered the rooti of several of my 
worst infected trees, in order to cut any of them that 
might have got down into the bad soil* The £rst J ua* 
covered I found, that about two feet and a half b^low 
tlie surface, previous to the trees being planted, there 
had been a bottom laid, nine feet in diameter, with brick 
and lime. I followed each root out to the extremity, 
and found that none of them bad ever touched the si^b- 
soil. I tried several more of them, and found they had 
all bottoms of the above description. 

I have likewise a good many trees on the wall, all in a 
healthy state, none of them having the least appearance 
of canker. In February 1811 I trenched the border along 
the wall in which the trees are planted ; I ex^amined the 
^oots of every one of them, (thirty-four in number,) and 
found that the roots of most of them had gqt down into 
the bad soil, as nO bottom had been made for them when 
planted. The soil in many places was not above thirteen 
inches deep, and many of the roots had ran down about 
thirty*five inches intp the bad soil. 

When 
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Wbem I found that the trees on the wall were not can«> 
kered, altbovgh the roots were in such a bad condition, 
J began to think that the canker must proceed from some- 
thing else than bad soil. I examined my standard treei 
more minutely^, and /bund that all the early kinds were 
considerably worse cii^kcred than tbe late ottes. I then 
thought^ and am now almost convinced,, that tbe cadket 
proceeds from the frost injuring the sap* |n order to 
Hscertain bow far this might be true, I determined on 
trying an experiment* On the night of the 5d of May 
1811 we had a pretty sharp frost ; and several of my tre^s 
bad made good shoots by that time : I, next day, tied a 
piece of small thread round a good Qiany of my yofmg 
fihoots, as a mark, in order to ascertain, in the end of 
the season, whether the frost had done them any injury. 
I likewise marked a good many buds which bad not yet 
begun to push, but which I thought w^re likely to do sO^ 
On examining my trees during the winter, I found that 
none of the shoots made from the buds which bad not 
begun to push^ were in the least inclined to canker, 
whilst the greatest part, though not the whole, of the 
others are cankered. I intend this spring to try some 
ihore experiments,^ which I hope will be more satisfaC'p 
tory. The above is only intended as a few hints, in orr 
der that any member of the Society may make thie like 
or other experiments, to liscertain bow far the above is 
icntitled to credit. 
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Note on the Pyro-lignems Jicid, or Acetic Jcidt produced 
during the Carbonisation of Wood in close FesselSf 

[ By M. Deyeux;. 

i From the Annates OB Chimie. 

^X'.HE utility of chemistry wopld be confined within very 
narrow limits,* if those who devote themselves tq the study 
of , that science yvere content with presenting merely in-r 
sulaied facts ; but when, after collecting they endeavour 
to arrange tliem, yvhen by dint qf research they succeed 
in proving that a proper application of the result of their 
labours ii^ay lead to the creatipq^ as it were, of new prot 
ducts, or to the raultiplice^tion ^nd improvement of those 
which are in commqn use and of indispeqsible necessity, 
it is then impossible to deny that chemistrjr "nfiust be 
classed ampng the sciences mgst worthy of being cuIt^F 
yated. 

But if the evidences of the ptility of chemistry are novy 
80 numerous that there is no need to adduce new ones, \ 
am nevertheless of opinion that we ought not to' om\\ 
opportunities of collecting sqch as from their importance 
are peculiarly deserving of attention, Wjih this view { 
shall present the reader with some observations oa the 
kind of acid produced by wood during its comljU3tTon^ 
and on the use which may be made of this acid eitl:|er iq 
pharmacy, in the art§, or foj domestic purposes. 

It has been long known, that among the products fur? 
nished by vegetables when decomposed by meftns of 
^at, in vessels for distillation, there is always fqund a 
considerable quantity of acid. But it is a circumstance 
wor^iy of remark, that its smell and taste alone attracted 
any attention, and that, without taking the trouble to 
jiliajf:e researcl^es ip order to ascertain its mature, chemists 

contented 
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tohtented themselves with considering it as an acid sui 
generis^ to which^ on account x>f the process emplo^'ed to 
obtain it, they gave the name of Pyrq-ligheoUs acid: ihey 
even endeavoured to assign it a place among the vegeta- 
ble acids.; and» in fihort, did all they could to insinuate 
that it bore no resemblance to any of the known acids« 

Things remained in this state till it was found neces- 
sary to subject the pyro-Iigneous acid to fresh experi- 
n^entSy with a view, to determine with greater certainty 
whether the properties ascribed to this substance be- 
longed exclusively to it; ^Fourcroy and VauqOelin, who 
undertook this task, soon discovered the mistake under 
which they, iu common with other chemists, had been^ 
in consifJering the acid in question as a particular acid^ 
whereas in fact it did not differ from acetic acid, especi- 
ally when it was separated from the extraneous matterik 
with which it was intermixed* 

The prpofs with which these tWQ chemists supportedl' 
their opinion on this subject seemed so conclusive, that 
it , was impossible to call them in question ; accordin^lj^ 
the appellation of pyro-ligneous acid was soon super- 
.ceded by that of acetic acid, which in every respect was 
infinitely more appropriate. 

As to iis formation, the same chemists ascribed it -to 
ihjS oxygen, hydrogen, and carbon, which, separating 
from one another |during the combustion of the wood, af- 
tefwards re-uniied in proportions corresponding mth 
those that are requisite for producing acetic acid. ^ 

So far the whole merit of this discovery was confined 
to the having ascertained, a chemical fact, which, in re- 
gard to the science, could not be looked upon with in- 
difference; but it was soon rendered more interesting. 
The (carbonisation of wood in close vessels of great ca- 
pacity having become the object of important specular 
, C c c a tions. 
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tiops, i^fforded oeoasion for obtaining the pyro-llgneou^ 
acid in. large quantity^ Instead of ende^ooring to get 
rid of it a^ useless, the persons engaged in these specula-^ 
tions did not hesitate to consider it as il prod act from 
ivbich advantage might be derived, and which might be-^ 
come ap indispensable accessary to the profits expected 
. fjrom the sale of the charcoal. 

One difficulty remained, and thi« was to disengage it 
from tbe oily einp^reumatic matter, which gave It a very 
disagreeable smell and taste, and thus to bring it to tbe 
Btfite of pure acetic acid. 

Several attempts were made no doUbt with this view, 
\^Ut all of them were not completely succenfnl ; yet at 
length, ^y dint o^ perseverance> means were foand to 
procui^e a very ^ood acetic acid. 

Among those who diost eftrnesly engaged in tliis ope^ 
jration, I mast particularly mention Messrs. MoHerat aa 
being the first who, to my knowledge, produced vinegar 
resulting from the rectification of pyro<^ligheous acid m a 
state of very high perfection, and as the first who pointed 
out the useful purposes to which it might be applied, at 
well as the different preparations for which it may be ad« 
vanta^eously substituted for common vinegar. 

When oQce certain of the success of the means whicl;^ 
they had employed to accomplish their object, Messrs. 
Mollerat thought it right to submit to the judgment of 
the first class of the Institute several specimens of tbe 
vin^^ar which they had prepared ; and the Institute ap* 
pointed Messrs. Fourcroy, Berthotlet, and Vauquelin, to 
exaipine them^ as well as the memoirs by which ibey 
were accompanied. 

In the report made by tbose commissioners, they lite- 
rally assert, that these specimens of vinegar are perfectly 
colQurless and transparent, that they exhibit no traces qf 

extraneous 
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extraneous acids, nor of any salifiable base, neithn* do 
they, like coaimou vinegar, contain tartar, ipalic acid> 
resinous and extractive matter ; that they are not indeed 
BO full and strong ; but that they possess the advantage 
<if resembling radical vinegar. 

Condusions so favourable ought naturally to have esta- 
blished the charact<^r of the acetic acid furnished by 
wood; that is to say, as its identity with ooramon dis- 
tilled vinegar was thus demonstrated, it seemed that not 
the least doubt ought to have been left respecting the 
lidvantages likely to result frotn its use in all such cases 
in which previously it was neeessary to employ commoa 
distilled vinegar; but either from prejudice, or perhaps 
from motives of private interest, attempts were made to 
raise doubts of the good qualities, and particularly of the 
purity of this acid ; it was even asserted, tb«t for dooies* 
tic uses it was attended with inconveaiencies. 

IX would have been easy for Messrs. MoUerat to have 
answered the objections started on this subject, but they 
seem to have preferred leaving to others the task of dis- 
pelling prejudices, the more unreasonable as they weie 
not founded upon any positive facts ; even though they 
should run the risk of being deprived, as too frequently 
happens to the authors of new inventions, of the advan- 
tages they ought naturally to have derived from that to 
which their claim could not be disputed. 

What Messrs. Mollerat foresaw has come to pass. M. 
Henry Lemercier, who is at the head of an establishment 
at Paris for the manufacture of chemical products, an- 
nounces vinegar made of pyro-ligneous acid, and to which 
he has found means to impart the same, nay I may say 
superior, qualities to those of theeompon distilled vine- 
gar. He declares that the process which he employ!) is 
simple and not espeasive ; and, as he asserts, that, by 

means 
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means of aD apparatus constructed for the purpose^ he ^3 
able to distil six hundred pounds per day, it will be easjr 
- for him to dispose advantageously of a large quantity of 
that acid. 

I have had occasion to examine this vinegar, and have 
fonnd that it actually possesses aU the qualities attributed 
to it by M. Lemercier. I have even remarked, that when 
it is combined with different salifiable bases, the salts ob- 
tained are so pure as to have no need of being purified. 
I shall mention among others the acetate of potash. This 
salt, which it is extremely difficult for druggists to pro- 
cure very white and pure by a first operation, when they 
employ common distilled vinegar ; this salt, I say^ when 
prepared with M. Lemercier's vinegar, is obtained pure 
at onc^, and has all the properties of the best ordinarj 
acetate of potash. 

One of the great advantages which in many cases will 
doubtless lead to the employment pf the purified vinegar 
of wood for the preparation of salts, is the facility that 
will be afforded of having it, at a low price, in a more 
highly concentrated state than that in which the best 
common distilled vinegar generally is. 

It is obvious, in fact, that as a certain weight of the 
first-mentioned vinegar contains much more acid than a 
like weight of wine vinegar, a^inaller quantity will suf- 
fice to saturate the salifinble bases, and that by the^e 
means the operator will save the expense of evaporating 
saline liquors, when he has occasion to concentrate theis, 
in order to obtain crystallised salts, or merely to have 
them in a dry state* 

I must not forget to observe, that t-he vinegar of wood 
combines perfectly well with the arom<^ of plants^ aad 
that it readily seizes the same soluble particles as are dis- 
solved by wine vinegar, when ma(;eraied, digested, or in- 
fused^ 
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fused, with vegetable substances. Hence it is evident, 
fhat it mudt be extremely serviceable for pharmacetitio 
purposes, and that the perfumers will be able to turn it 
to good account, 

' There is also another operation in which the use of the 
vinegar of wood will be very serviceable, I mean the ex* 
traction of soda. 

' It appears> indeed, that In some manufactories this 
acid is already employed to decompose the sulphate of 
soda ; and that by means of it a carbonate of soda, more 
pure than that procuried by extraction from muriate of 
soda, is obtained* 

The process employed is extremely simple. It con- 
sists in bailing, for a given time, a solution of sulphate 
of soda with a solution of acetate, of lime. In this ope- 
ration the sulphuric acid leaves the soda to attach itseif 
to the lime, and at the same time the acetic acid com* 
bmes with the soda, and forms an acetate of soda: the 
latter salt being very soluble remains in solution, whilst 
the sulphate of lime, which is difficult of solution, is pre- 
eipitated. When the operation is considered as finished, 
the Kqu'of is left to cool, filtered, evaporated to dryness, 
and thie residuum calcined in a furnace made for the pur- 
pose ; ahd when the acetate is entirely decomposed no- 
thing remains but a white substance, the solution of 
ivhich ih water heeds only to be evaporated to a suitable 
point to furnish very fine crystals of carbonate of soda. 

-When the idea of decompbsing the sulphate of soda 
v^ith the vinegar of wood was first conceived, it was 
thought that this acid might be used unrectified \ but it 
ivas soQp found th^t the soda obtained from it was not 
pure, and that, to procure it in the state desired, it was 
necessary to have recourse to fresh operatioqsi which of 
fonrse rendered tke process more complex. As there 

i» 



984 On the Pyro-Hgneow Add, tie. 

\s not this incoDTenience with rectified acid, it is evideni 
that it could not be long before a preference was given 
to the latter. 

Whilst I insist on the advantages of the process of 
which I have been treating, I am far from believing that 
it ought to be considered as sufficient to induce the giv- 
ing up of that which has for its object the extraction of 
the soda that forms the base of murinte of soda. The 
facility of having this salt in great quantityi and always 
at a lower price than the sulphate of soda, will undoubt- 
ediy occasion the first of these salts to be used in opera^ 
tions upon a large scale; but even though sulphate of 
soda should not be employed except in second-rate ma- 
nufactories) still these would be certain to turn it to good 
account, especially if, as there is reason to hope, the 
sneans of procuring the sulphate of soda atid the acid of 
wood should hereafter be multiplied* 

I could haveadduced several other proofs, demonstrat-» 
tng the many advantages that may be derived from the 
identity which has been ascertained to exist between rec* 
tified pyro ligneous acid and vinegari if those which I 
have mentioned had not seemed sufficient lo make those 
persons sensible of their error who would still raise 
doubts upon this subject. X am also p^rsu^ed that 
when convinced bow much it is to their interest to prefer 
on many occasions this new acid to wine vinegar, they will 
not hesitate to employ it wbenevisr the products which 
they seek to obtain Deed the concurrence of acetic acid. 
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